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0) 



Ihe invention 
relates to compounds 
of fomiula (1). 
wherein: R^ represents 
hydroxy, * halogeno, 
Ct.aalky], Ci-salkoxy. 
Ci.3alkanoyloxy. 
trifluoFomethyl, cyano. 
amino, nitro. C2uaUcanoyl. 
Ci.4allcanoylamino, 
C |.4alkoxycart)ony I. 

Ci^lkylthio. Ci^lkylsulphlnyl. Ciualkylsulphonyl. carbamoyl. N-Ci^lkylcarbamoyl. NJI-di(Ci^kyl)carbamoyl. aminosulphonyl, 
N-C|.4alkylammo$ulphonyl. NJJ^i(CM)alkyl)amlno8ulphonyl, Ci^kylsulphonylamino. or a group R<X« wherein X" represents a direct 
bond. C2-^kanoyI. -CONR**-, ^SOiNR'^^- or -SOiR^- (wherein R^ and K\ each independently represents hydrogen or Ci.jalkyl 
and R«. R" and R' coA independendy represents C|.4alkyl and wherein R< is linked to R*. R« or R*) and R< represents an opn'onally 
substituted groi^ selected finmi phenyl and a 5 or 6-membeied heterocyclic group: n is an integer from 0 to 4; R« represents hydrogen, 
Ci^lkyl. C|.4alkaxyniediyl, di(C|.4alkoxy)niethyl or C|.4alkanoyl; m is an integer from 0 to 4; and R' represents hydroxy, halogeno. 
nItro. tnfluoromethyU Ci-salkyl. cyano. amino or R"«X» (wherein X^ represents a direct bond. -CH2-. or a single or double hcteroatora 
Imkcr group mcluding -S-, -SO- and -NR"- (wherein R>^ represents hydrogen. Ci.jalkyl or Ci-aalkoxyCj.jalkyl), and R><> is an alkenyl 
or alkynyl chain optionally substimied by for example hydroxy, amino, nitio. alkyi, cycloalkyl, alkoxyaikyi, or an optionally substituted 
Ijroup selected from pyridone. phenyl and a heterocyclic ring, which alkyI, alkenyl or alkynyl chain may have a hetcrxwtom linker group, 
or R^io is an optionally substimted group selected from pyridone. phenyl and a heterocyclic ring. TTie compounds of formula (J) and the 
pharmacealcally accepuble salts thereof inhibit the effecu of VEGF and FGF, propenies of vahte in the treatment of a number of disease 
states including cancer arxl rheumatoid arthriUs. 
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OXINOOLE DERIVATIVES 

The present invention relates to oxindole derivatives, processes for their 
preparation, pharmaceutical compositions containing them as active ingredient, methods for 
5 the treatmem of disease states associated with angiogenesis and/or increased vascular 

penneability, to their use as medicaments and to their use in the manufacture of medicaments 
for use in the production of antiangiogenic and/or vascular permeability reducing effects in 
warm-blooded animals such as humans. 

Noma! angiogenesis plays an important role in a variety of processes including 

10 embiyonic development, wound healing and several components of female reproductive 
function. Undesirable or pathological angiogenesis has been associated with disease states 
including diabetic retinopathy, psoriasis, cancer, rfieumatoid arthritis, atheroma, Kaposi's 
sarcoma and haemangioma (Fan et al, 1995, Trends Phannacol. Sci. 16: 57-66; Folkman, 
1995, Nature Medicine 1 : 27-31). Alteration of vascular permeability is thought to play a role 

1 5 in both normal and pathological physiological processes (Cullinan-Bove et al, 1 993, 

Endocrinology 133: 829-837; Senger et al, 1993, Cancer and Metastasis Reviews, 12: 303- 
324). Several polypeptides whh m vftro endothelial cell growth promoting activity have been 
identified including, acidic and basic fibroblast growth factors (aPGF & bFGF) and vascular 
endothelial growth factor (VEGF). By virtue of the restricted expression of its receptors, the 

20 growth factor activity of VEGF, in contrast to that of the FGFs, is relatively specific towards 
endothelial cells. Recent evidence indicates that VEGF is an important stimuhitor of both 
normal and pathological angiogenesis (Jakeman et al, 1993, Endocrinology, 133: 848-859; 
Kolch et al. 1995, Breast Cancer Research and Treatment, 36:139-155) and vascuhff 
permeability (Connolly et al, 1989. J. Biol. Chem. 264: 20017-20024). Antagonism of VEGF 

25 action by sequestration of VEGF with antibody can result in inhibition of tumour growth 
(Kim et al, 1993, Nature 362: 841-844). Basic FGF (bFGF) is a potent stimulator of 
angiogenesis (e.g. Hayek et al. 1987, Biochem. Biophys. Res. Commun. 147: 876-880) and 
raised levels of FGFs have been found in the seium(Fujimoto et al, 1991, Biochem. Biophys. 
Res. Commun. 1 80: 386-392) and urine (Nguyen etal, 1993, J. Natt. Cancer. Inst 85: 241- 

30 242) of patients with cancer. 
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Receptor tyrosine kinases (RTKs) are important in the transmission of biochemical 
signals across the plasma membrane of ceils. These transmembrane molecules 
chaiacteristically consist of an extracellular ligand*binding domain connected through a 
segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of 

5 ligand to the receptor results in stimulation of the receptor-associated tyrosine kinase activity 
which leads to phosphorylation of tyrosine residues on both the receptor and other 
intracellular molecules. These changes in tyrosine phosphorylation initiate a signalling 
cascade leading to a variety of cellular responses. To date* at least nineteen distinct RTK 
subfamilies, defined by amino acid sequence homology, have been identified. One of these 

1 0 subfamilies is presmtly conqirised by the fins-like tyrosine kinase receptor, Fit or Fltl , the 
kinase mseit domain*containing receptor, KDR (also referred to as Flk-lX and another 
fins-like tyrosine kinase receptor, Flt4. Two of these related RTKs, Fh and KDR, have been 
shown to bind VEGF with high affmity (De Vries ct al, 1 992, Science 255: 989-991 ; Tcrman 
ctal, 1992.Biochem. Biophys. Res. Conun. 1992, 187: 1579-1586). Binding of VEGF to 

IS these receptors expressed in heterologous cells has been associated with changes in the 
tyrosine phosphorylation status of cellular proteins and calcium fluxes. 

The present invention is based on the discovecy of compounds that surprisingly inhibit 
the effects of VEGF and FGF, properties of value in the treatment of disease states associated 
with angiogenesis and/or increased vascular permeability such as cancer, diabetes, psoriasis, 

20 rheumatoid arthritis, K^si*s sarcoma, haemangioma, acute and chronic nephropathies, 
atheroma, arterial restenosis, autoinunune diseases, acute inflanunation and ocular diseases 
with retina] vessel proliferation. Compounds of the present invention possess higher potency 
against VEGF receptor tyrosine kinase and against FGF Rl receptor tyrosine kinase than 
against epidermal growth factor (EGF) receptor tyrosine kinase. Furthermore, compounds of 

25 the present invention, possess substantially higher potency against VEGF receptor tyrosine 
kuiase and against FGF Rl receptor tyrosine kinase than against EGF receptor tyrosine 
kinase. Compounds of the invention which have been tested possess activity against VEGF 
receptor tyrosine kinase and against FGF Rl receptor tyrosine kinase such that they may be 
used in an amount sufficient to inhibit VEGF receptor tyrosine kinase and FGF Rl receptor 

30 tyrosine kinase whilst demonstrating no significant activity against EGF receptor tyrosine 
kinase. Thus compounds of the present invention possess good VEGF receptor tyrosine 
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Idnase activity and good FGF Rl receptor tyrosine kinase activity. Compounds with both 
VEGF receptor tyrosine kinase activity and FGF Rl receptor tyrosine kinase activity are 
believed to be of particular value in the treatmoit of disease states associated with 
angiogenesis and/or increased vascular permeability. 

According to one aspect of the present invention there are provided compounds of 
the formtila I: 




(I) 

[wherein: 

represents hydroxy, halogeno. C,.,alkyl. C,.,alkoxy. C, jalkanoyloxy, trifluoromethyl, 
cyano. amino or nitro. and additional values for R' are Cj^alkanoyl. CMalkanoylamino, C,. 
^alkoxycarboiiyl. CMalkylthio. C„alkylsulphinyl. C.^alkylsulphonyl, carbamoyl. M-C,. 
^alkylcarbamoyl, lLli-<ii(C,.,aIkyI)carbamoyI, aminosulphonyl, N-C,^aikyIaminosulphonyl, 
iiiJ-di(CMaIkyl)aminosuiphonyl, CMalkylsulphonylamino, or a group R'X' wherein X' 
represents a direct bond, C,>kanoyI, -CX)NR*R*., -SOjNR'R'- or -SO,R'- (wherein R* and 
R^ each independently represents hydrogen or C,.jalkyl and R», R* and R' each indepetidendy 
represents CMalkyI and wherein R* is linked to R\ R' or R') and R* represents phenyl or a 5 
or 6-membered heterocycUc group with one or two heteroatoms. selected independenUy from 

S and N. which heterocyclic group may be saturated or unsanirated and which phenyl or 
heterocyclic group may bear one or two substituents selected from hydroxy, halogeno, C,. 
,alkyl. C,.,alkoxy, C,.jalkanoyloxy, trifluoromethyl, cyano. amino, nitro and C,. 
4alkoxycarbonyl; 
n is an integer from 0 to 4; 

R' represents hydrogen, C,^alkyl, CMalkoxymethyl, di(CMaIkoxy)methyI or 
CMalkanoyI; 
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m is an integer from 0 to 4; and 

represents hydroxy, halogeno, nitro, trifluoromethyl, C,.3alkyl, cyano, amino or R'^^ 
(wherein X' represents -CH,-. -S-, -SO-, -SO,-. -NR'^CO, -CONR"-, -SO,NR'\ • 
NR^SOj- or -NR"- (wherein R", R". R'\ R** and R" each indcpendenUy represents 
S hydrogen, C,.)alkyl or C|.jalkoxyC2.3aUcyl), or represents a direct bond, and R*^ is selected 
from one of the following fifteen groups: 

1) hydrogen or C|.$alkyl which may be unsubsticuted or which may be substituted with one or 
more groups selected from hydroxy, fluoro and amino; 

2) C,.salkylX'COR" (wherein X* represents -O- or -NR"- (in which R'^ represents hydrogen, 
10 C,.3alkyl or C,.3alkoxyC2.3allcyl) and R" represents C,.3alkyl. -NR'W- or -OR^- (wherein R", 

R'' and R^ which may be the same or dififerent each represents hydrogen, Cg.jalkyl or Ci. 
,alkoxyC3.3alkyl)); 

3) C,.5alkyIX*R^' (wherein X* represents -0-, -S-. -SO-, -SO,-, -0C0-, -NR"CO-, -CONR"-, - 
SOjNR^S -NR^SO,- or -NR^*- (wherein R^^ R", R" and R" each independenUy 

1 5 represents hydrogen, C|.3aiky 1 or CioalkoxyCj.ialkyl) and R^' represents hydrogen, C,.3alkyl, 
cyclopentyl, cyclohexyl or a S or 6 membered saturated heterocyclic group with one or two 
heteroatoms, selected independently from O, S and N, which C|.3alkyl group may bear one or 
two substituents selected from oxo, hydroxy, halogeno and C,^aikoxy and which cyclic group 
may bear one or two substituents selected from oxo. hydroxy, halogeno, C,^alkyl, C,. 

20 4hydroxyalkyl and CMalkoxy); 

4) C,.5alkylX^C|,5alkylX*R^ (vrtierein X* and X* which may be the same or different are each - 
0-, -S-, -SO., -SO,.. -NR"CO-, -CONR^-, -SOjNR^-, -NR'^SOr or -NR"- (wherein R», R^ 
R^, R^' and R^' each independently represents hydrogen, Ci.jalkyi or C,.3alkoxyC2.3alkyl) and 
R^ rq)resents hydrogen or Ci.3alkyl); 

2S . S) C,.,aikylR^' (wherein R'^ is a 5 or 6 membered saturated heterocyclic group with one or 
two heteroatoms, selected independently from O, S and N, which heterocyclic group may bear 
one or two substituents selected from oxo, hydroxy, halogeno, C,^alkyi, Cj^hydroxyalkyl and 
CMalkoxy); 

6) Cj.salkenylR" (herein R'^ is as defined hereinbefore); 
30 7) C2.salkynylR^^ (vdierein R^' is as defined hereinbefore); 
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8) R** (whetein R** represents a pyridone group, a [dienyl group or a 5 or 6-membeied 
aromatic heterocyclic group with 1 to 3 heteroatoms selected from O, N and S, which 
pyridone, phenyl or heterocyclic group may cany up to 5 substituents selected fiom habgeno, 
amino, CMallcyl, CMalkoxy, CMhydroxyalkyl, CMaminoalkyl, CMalkylamino, C,. 

5 4hydro>cyallcoxy. carboxy. cyano, -CONR'»R'« and -NR"COR» (wherein R»», R^ R" and R", 
which may be the same or different, each represents hydrogen. C,^alkyl or C,.jalkoxyC,. 
,alkyl)) and an additional possible substituent of R** is hydroxy, 

9) C,.,aIkylR** (wherein R^ is as defined hereinbefore); 

10) C,.,aIkenylR" (wherein is as defined hereinbefore); 
10 11) C,.,alkynylR" (wherein is as defined hereinbefore); 

12) Ci.jalkylX'R'* (wherem X' represents -0-. -S-, -SO-. -SO,-, -NR^CO-. -CONR*-, - 
SO^NR*'-, .NR«SO,- or -NR«. (wherein R» R«, R*'. R« and .R« each independenUy 
represents hydrogen. C,.,alkyl or C,.,alkoxyC,.^l) and R" is as defmed hereinbefore); 

13) Cj.jalkenylX'R'* (wherein X* represents -0-, -S-. -SO-, -SO,-, -NR**CO-. -CONR**-, - 
15 SO,NR«.. -NR"SO,. or -NR^«. (wherein R". R«, R^ R« and R«« each independently 

represents hydrogen. C,.,alkyl or C,.,alkoxyC^,aIkyI) and R** is as defined hereinbefore); 

14) C,.,alkynylX^'« (wherein X* represents -O-, -S-, -SO-. -SO,-. -NR*CO-. -CONR"-. - 

SO,NR"-.-NR«SO,- or .NR«- (wherein R«.R»R".R« and R« each independenUy 

represents hydrogen. C,.,alkyl or C,.,alkoxyC,.,alkyl) and R" is as defined hereinbefore); and 
20 15) C,^lkylX"'C,.,alkylR« (wherein X" represents -0-, -S-, -SO-. -SO,-. -NR»*CO.. - 

CONR»-. -SO,NR»-. -NR"SO,- or -NR»- (wherein R", R«, R«. R" and R« each 

independently represents hydrogen, C,.,alkyl or C,.,alkoxyC,.,alkyl) and R*^ is as defined 

hoeinbefore); and additional groups of values of R'^ are: 

16) R" (wherein R" is as defined hereinbefore); and 
25 17) C,^ylX'»C,.,alkylR»' (wherein X" and R» are as defined hereinbefore))]; 

and salts thereof. 

Advantageously X' represents a direct bond C,^kanoyl, -CONR'R*-, -SO,NR'R*- or -SO,R». 
(wherein R* and R^ each independently represents hydrogen or C,.,alkyl and R'. R» and R» 
each independenUy represents C,.jalkyl and wherein K* is linked to R*, R« or R*). 
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Preferably X* represents a direct bond C].,alkanoyI, -CONR'R'-, -SO,NR'R*- or -SOjR'- 
(wherein R' and R\ each independently represents hydrogen and K\ R' and R* each 
independently rqnesents C,.,alkyl and M^ierein is linked to K\ R' or R*). 
Advantageously represents hydroxy, halogeno, C,.2alkyl, C,.^oxy, trifluoromethyl, 
cyano, nitro, C,.,alkanoyl, C,.jalkanoylaniitto, QjalkoxycaibonyU C,.,alkylthio, C,. 
jalkylsulphinyl, C,.,allcylsulphonyl, carbamoyl, N-C,.,alkylcarbamoyl, ii^-di(C,. 
,alkyI)carbamoyl, aminosulphonyl. N-C,.,alkylaminosulphonyl, N.N-di(C, 
,aIkyI)aniinosulphonyl. C,.,alkylsulphonylaniino, or a group R*X' (wherein X' is as defined 
hereinbefore and R^ represents phenyl or a 5 or 6-membered heterocyclic group with one or 
two heteroatoms, selected independently fiom O, S and N, i^ch heterocyclic group may be 
saturated or unsaturated and vdiich phenyl or heterocyclic group may bear one or two 
subslituents selected from hydroxy, halogeno, C,.^kyl. C,.jalkoxy, C,.^lkanoyloxy, 
trifluoromethyl, cyano, amino, nitro and C,^alkoxycarbonyl). 
Preferably R* represents halogeno, trifluoromethyl, cyano, niUro. Cjo^kanoyl, C,. 
jalkoxycarbonyl, C,.,alkylsulphinyl. C, ^alkylsulphonyl, carbamoyl, H-C,.,alkylcarbamoyl, 
1iH-<li(Ct4alkyl)carbamoyl, aminosulphonyl, H-C,.,alkylaminosulphonyl. H.H-<IKC,. 
,alkyl)aniinosulphonyl, or a group R^' (wherein X' is as defined hereinbefore and R' 
represents phenyl or a 5 or 6-membered heterocyclic group with one or two heteroatoms, 
selected independently from O, S and N, of which at least one is N, which heterocyclic group 
may be saturated or unsaturated and which phenyl or h^rocyclic group may bear one or two 
substituents selected firom hydroxy, halogeno, C,.2alkyl, C,.,alkoxy, C,.,alkanoyloxy, 
trifluoromethyl, cyano, amino, nitro and Cmalkoxycaibonyl). 
More preferably R' represents halogeno, trifluoromethyl, cyano, nitro, C^alkanoyl, C,. 
,alkoxycarbonyl, C,.,alkylsulphinyl, C,.,aIkylsulphonyl, carbamoyl, N.C,.,alkylcarbamoyl, 
HJl-di(C,.,alkyl)carbamoyl, aminosulphonyl, il-C,.,alkylaminosulphonyl, N,il-<li(C,. 
,alkyl)anunosulphonyi, or a group R*X' (wherein X' is as defined hereinbefore and R* 
represents pyrrolidinyl, piperazinyl, piperidinyl, morpholino, thiomorpholino, phenyl, pyridyl, 
imidazolyl, thiazolyl, thienyl, triazolyl or pyridazinyl which phenyl or heterocyclic group may 
bear one or two stdmituents selected from hydroxy, halogeno, C,.^yl, C,.2alkoxy, C,. 
lalkanoyloxy, trifluoromethyl, cyano, amino, nitro and Ci^alkoxycarbonyl). 
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Especially preferred values of are halogeno, Irifluoromethyl, cyano, nitro, C,.jaIkanoyl, C,. 
,alkoxycarbonyI. C,.,alkylsulphinyl, C,.,alkyIsulplionyI. carinmoyl, M-C,.,allcylcarbamoyl. 
i!Lfci^(C,.,alJcyI)carbamoyl. aminosulphonyl. H-C,.,alkylaniinosulphonyl, EH-<ii(C,. 
,alkyl)aminosulphonyI. or a group R*X' (wherein X' is as defined hereinbefore and K* 
5 represents pynolidinyl, piperazinyl» piperidinyl, morpholino, thiomorpholino. imidazoly) or 
triazolyl which heterocyclic group is linked to X' via a nitrogen atom and which heterocyclic 
group may bear one or two substituents selected from hydroxy, halogeno, C,^kyl, C,. 
jalkoxy. C,jalkanoyloxy, trifluoromethyl, cyano, amino, nitro and Ci^alkoxycarbonyl). 
In another aspect of the present invention represents hydroxy, halogeno. C,.3alkyl, C,. 
10 lalkoxy. trifluoromethyl, Qrano. amino ornitro. 

In another aspect of the present invention represents hydroxy, halogeno, C,.3alkyl, C,. 
jalkoxy or trifluoromethyl, especially hydroxy, chloro, fluoro, methyl or methoxy. 
Preferably n is an integer from 0 to 2. 

Preferably R' represents hydrogen, CMalkoxymethyl, di(CMalkoxy)meihyI or 
IS Ci^alkanoyl, especially hydro^. 

Preferably m is an integer from 0-2, most preferably 2. 

Advantageously X' represents -O-, -S-. -NR"CO.. -NR"SO,- or -NR"- (wherein R". R" and 
R" each independently represents hydrogen, C.^kyl or C,.2alkoxyethyl). 
Preferably X* represents -0-, -S-, -NR"CO-. -NR"SO,- (wherein R" and R" each 
20 independently represents hydrogen or C,.^yl) or NH. 

More preferably X^ represents -0-. -S-, -NR^CO- (wherein R" represents hydrogen or C,. 
jalkyOorNH. 

Particularly X' represents -O- or -NR"CO. (wherein R" represents hydrogen or C,.,alkyl), 
more particularly -O- or -NHCO-, especially -0-. 

25 Advantageously X' represents -O- or NR." (wherein R" represents hydrogen, C,.,alkyl or C,. 
jalkoxyethyl). 

Advantageously X* represents -0-, -S-, -SO-, -SOj-. -NR«CO-, -NR»»SO,- or -NR*- (wherein 
R", R" and R^' each independentiy represents hydrogen, C,.,alkyl or C,.,alkoxyethyl). 
Preferably X* represents -0-. -S-, -SO-, -SO,- or -NR**- (wherein R» represents hydrogen, C,. 
30 2alkylorC,.2alkoxyethyl). 

More preferably X* represents -0- or -NR»- (wherein R» represents hydrogen or C,.,alkyl). 
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Advantageously X' and X* vrhich may be the same or different each represents -O-, -SO-, 
-SO,- or -MR"- (wherein R" represents hydrogen, C,.]alkyl or C,.2alkoxyethyl). 
Preferably X* and X* which may be the same or difTerent each represents -0-« -S- or -NR^- 
(wherein R" represents hydrogen, or C,.,aIkoxyethyl). 

5 More preferably X* and X* which may be the same or different each represents -O- or -NH-. 
Advantageously X* represents -0-, -S- or -MR*'- (wherein R*' represents hydrogen, C, ^alkyl 
or C,.2alkoxyethyl). 

Preferably X* represent -O- or -NR"- (wherein R^ rqnesents hydrogen or Ci^kyl). 
Advantageously X* represents -0-, -S- or -NR**- (wherein R** represents hydrogen, C|.2alkyl 
10 orCi^koxyethyl). 

Preferably X* represents -O- or -NR*- (wherein R** represents hydrogen or C,.,alkyl). 
Advantageously X* represents -0-, -S- or -MR"- (wherein R" represents hydrogen, C,.^kyl 
or C,.2alkoxyethyl). 

Preferably X* represents -O- or -MR"- (wherein R" represents hydrogen or C,.,alkyl). 
15 Advantageously X" represents -0-, -S- or -MR*'- (wherein R" represents hydrogen, C,.2alkyl 
orC,.2alkoxyethyl). 

Preferably X'" represents -O- or -NR"- (wherein R" represents hydrogen or C,.^lkyl). 
R" is preferably pyrrolidinyl. piperazinyl, piperidinyl, morpholino or thiomorpholino vk*ich 
group may cany one or two substituents selected from oxo, hydroxy, halogeno, C,^alkyl, C,. 
20 jhydtoxyalkyl and C,^koxy. 

R** preferably represents a pyridone group or a 5 or 6-membered aromatic heterocyclic group 
with 1 to 3 heteroatoms selected from O, N and S, which pyridone group or heterocyclic 
group may be substituted as hereinbefore defined. 

Where R** is a 5 or 6-membered aromatic heterocyclic group, it preferably has I or 2 
25 heteroatoms, selected from O, N and S, of which more preferably one is N. and may be 
substituted as hereinbefore defined. 

R^ is paiticulariy a pyridone. pyridyl, imidazolyl, thiazolyl, thienyl, triazolyl or pyridazinyl 
group which group may be substituted as hereinbefore defined, more paiticulariy a pyridone, 
pyridyl, imidazolyl, thiazolyl or triazolyl group, especially a pyridone, pyridyl, imidazolyl or 
30 triazolyl ^up which group may be substituted as hereinbefore defined. 
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In one embodiment of the invention represents a pyridone, phenyl or 5 or 6-membered 
aromatic heterocyclic group with 1 to 3 heteroatoms selected from O, N and S, which group 
may preferably cany up to 2 substituents, more preferably up to one substitue&t, selected from 
die group of substituents as hereinbefore defined. 
S In the definition of R'*, cmveniently substituoits are selected from halogeno, CMalkyl, C,. 
4alkoxy and cyano, more conveniently substituents are selected from chloro, fluoro. methyl 
and ethyl. 

ConvenienUy R' represents hydroxy, halogeno, nitro, trifluoromediyl, C,.,alkyl, cyano, amino 
or R'°X' [wherein X' is as hereinbefore defined and R" is selected from one of the following 
10 fifteen groups: 

1) C^jallcyl which may be unsubstituted or substituted with one or more fluorine atoms, or C,. 
salkyl which may be unsubstituted or substituted with one or more groups selected fipom 
hydroxy and amino; 

2) C„alkylX*COR'* (wherein X' is as hereinbefore defined and R'* represents C, jalkyl, - 

1 5 NR"R"- or -OR"- (wherein R", R" and R» which may be the same or different are each C,. 
jalkyl or C,.2aIkoxyethyI)); 

3) CMalkylX*R'' (wherein X* is as hereinbefore defined and R^' represents hydrogen, C,. 
jallgrl, cyclopoityl, qrdohexyl or a 5 or 6 membered saturated heterocyclic group with one or 
two heteroatoms, selected independently from O, S and N, which C,.,alkyl group may bear 

20 one or two substituents selected from oxo, hydroxy, halogeno and Cj.jalkoxy and which cyclic 
group may bear one or two substituents selected ftom oxo, hydroxy, halogeno, CMalkyl, C,. 
4hydroxyalkyl and Ci^koxy); 

4) Cj.,alkylX*C,.jalkylX*R" (wherein X' and X* are as hereinbefore defined and R" represents 
hydrogen or C,,jalkyl); 

25 5) C,.,alkylR" (wherein R* is a S or 6 membered saturated heterocyclic group with one or 
two heteroatoms, selected independently from O, S and N, which heterocyclic group is linked 
to C,.,alkyl through a carbon atom and w*ich heterocyclic group may bear one or two 
substituents selected from oxo, hydroxy, hatogeno, C.^kyl, CMhydroxyalkyi and C^alkoxy) 
or C^.jalkylR*' (v«dierein R*" is a S or 6 membered saturated heterocyclic group with one or 

30 two heteroatoms of which one is N and tfie otiier is selected independentiy from O. S and N, 
which heterocyclic group is linked to C^alkyl through a nitrogen atom and which 
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heterocyclic group may bear one or two substituents selected from oxo, hydroxy, halogeno, 
Ci^aUcyl. C,^hydroxyalkyl and C,^alkoxy); 

6) CVtalkenylR" (wherein R" represents or R^ as defined hereinbefore); 

7) C^4alkynylR*' (wherein R" represents R" or R" as defined hereinbefore); 
5 8) R'* (vtdierein R^ is as defined hereinbefore); 

9) C,.,alkyIR^ (wherein R^ is as defined hereinbefore); 

10) C].jallcenylR^ (wherein R" is as defined hereinbefore); 

1 1) C,.,allcynylR^ (wherein R** is as defined hoeinbefore); 

12) C,.,alkylX*X** (wherein X' and R^ are as defined hereinbefore); 
10 13) C4.,aikenyiX'R^ (wherein X* and R^ are as defined hereinbefore); 

14) C4.,alkynylX*R^ (wherein X* and R'* are as defined hereinbefore); and 

15) Ci.,alkylX"'C,.^kyiR** (wherein X" and R" are as defined hereinbefore); and additional 
convenient values of R"* are: 

16) R'^ (>Klierein R" is as defined hereinbefore); and 

15 17) C:,.,alkylX«*C,.,alkylR" (wherein X"» and R" are as defined hereinbefore)]. 

Advantageously R' represents hydroxy, halogeno, nitro, tiifluoromethyl. C,.]alkyl, cyano, 
amino or R"^' [wherein X' is as hereinbefore defined and R'* is selected bom one of the 
following fifkeen groups: 

1) C,.4alkyl which may be unsubstimted or substituted with one or more fluorine atoms, or C,. 
20 4alky) which may be unsubstituted or substituted with one or two groups selected from 

hydroxy and amino; 

2) C,.,alkyIX'COR'* (wherein X' is as hereinbefore defined and R'* represents -NR"R"- or - 
OR*- (wherein R**,R" and R* which may be the same or different are each C,.,alkyl or C,. 
2alkoxyethyl)); 

. 25 3) Ci^alkylX'R" (wherein X* is as hereinbefore defined and R^' is a group selected from C,. 
,a]kyl, cyclopentyl, cyclohexyl, pyrrolidinyl and piperidinyl which group is linked to X* 
through a carbon atom and w^iich C,.}alkyl group may bear one or two substituents selected 
fiom 0X0. hydroxy, halogeno and C,.2aIkoxy and which cyclopentyl, cyclohexyl, pyrrolidinyl 
or piperidinyl group may carry one substituent selected from oxo, hydroxy, halogeno, C,. 
30 2^kyl, C,.2hydroxyalkyl and C,.2alkoxy); 
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4) C,.,allcylX*C,.,alkylX*R" (wherein X* and X* are as hereinbefore defined and R" represents 
hydrogen or C,.jalkyl); 

5) C.^alkylR*' (wherein R" is a group selected from pynoUdinyl. pipeiazmyl. piperidlnyl, 
l,3^!oxolan-2.yl, l,3-dioxan-2-yl. 1.3-dithiolan-2-yl and U-dithian.2.yl, which group is 
linked to C^alkyl through a carbon atom and which group may cany one or two substiments 
selected from oxo. hydroxy, halogeno, C,.^l, C,.^ydroxyalkyl and C,.^oxy) or C,. 
4alkylR" (wherein R" is a group selected from moipholino, thiomotpbolino, pyrroUdln-l-yl, 
ptperazin-l-yl and piperidino which group may cany one or two substituents selected from 
0X0. hydroxy, halogeno. C,^lcyl. C,.^droxyalkyl and C,^koxy); 

6) QMalkenylR** (wherein R" represents R« or R« as defined hereinbefore); 

7) Cj^alkynylR« (wherein R«* represents R« or R" as defined hereinbefore); 

8) R** (wherein R** is as defined hereinbefore); 

9) C^alkylR" (wherein R** is as defined hereinbefore); 

10) l-RVop-l-cn-S-yl or 1 -R"but-2-en^y| (wherein R** is as defined hereinbefore with the 
15 proviso that when R"* is l-R'^prop-lnsn-S-yl, R« is linked to the alkenyl group via a carbon 

atom); 

1 1) l-R»«prop.l.yn-3-yI or l.R"but.2-yn-4.yi (wherein R" is as defined hereinbefore with the 
proviso that when R"» is l-R"prop.|-yn-3-yU R'* is linked to the alkynyl group via a carbon 
atom); 

20 12) CjalkylX'R*^ (wherein X' and R" are as defmed hereinbefore); 

13) l-(R'*X*)but-2-en^-yI (wherein X' and R« are as defined hereinbefore); 

14) l-(R**X^but-2-yn^yl(whereinX» and R** are as defined hereinbefore); and 

15) C,.,alkylX"C,.^kylR'« (wherein X» and R'* are as defined hereinbefore); and additional 
advantageous values of R" are: 

25 16) R" (wherein R" is as defmed hereinbefore); and 

17) C:,.,alkylX"C,.,alkylR" (wherein X'" and R" are as defined hereinbefore)). 
Preferably R' represents hydroxy, halogeno, nitro, trifiuoromethyl, C,oalkyl, cyano. amino or 
R'*X' [wherein X' is as hereinbefore defined and R" is selected from one of the following 
thirteen groups: 
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1) C,.,alkyl which may be unsubstituted or substituted with one or more fluorine atoms, or Q. 
,allgrl which may be unsubstituted or substituted with one or two groiqs selected fioom 
hydroxy and amino; 

2) 2-(3,3-diniethyIureido)ethyl, 3-(33-dimethyIureido)propyl. 2-(3-methylui€ido)ethyl, 3-(3- 
5 mcthylureido)propyl, 2-ureidoetfiyI, 3-ureidopropyl, 2-(iiN-dimethylcarbamoyloxy)ethyl» 3- 

QiH-<iunethylcarbamoyloxy)piopyl, 2-(H-inethylcarbanioyloxy)ethyl, 3-<N- 
methylcarbamoyIoxy)propyl, 2-(carbamoyloxy)ethyl, 3-(carbamoyIoxy)prq>yl; 

3) Cj^alkylX^R^' (wAierein X* is as defined hereinbefore and R" is a group selected from C,. 
jaSkyU cydopentyl, cyclohe)gfl, pyirolidinyl and piperidinyi whidi group is linked to X* 

1 0 through a carbon atom and which C,.2alkyl group may bear one or two substituents selected 
from hydroxy, halogeno and C,.2alkoxy and which cyciopentyl, cyclohexyt, pyrrolidinyl or 
piperidinyi group may canry one substituent selected from oxo, hydroxy, halogeno, C,.2aU^l, 
CMhydroxyalkyI and C|.}alkoxy); 

4) CMalkylX'Ci^allcylXHl'^ (wherein X* and X* are as hereinbefore defuied and R'' represents 
1 5 hydrogen or C,.2alkyl); 

5) C,.jalkylR** (wherein R** is a group selected from pyrrolidinyl, pipeiaanyl, piperidinyi, 
l,3-dioxolan-2-yl, 13-dioxan-2-yl, I,3-didiiolan-2-yl and l,3-dithian-2-yl, whidi group is 
linked to C,.2alkyl through a carbon atom and which group may cany one substituent selected 
from oxo, hydroxy, halogeno, Ci.jalkyl, C|.2hydroxyalkyl and C,.2alkoxy) or C,.,alkyIR** 

20 (wherein R'' is a group selected from morpholino. thiomorpholino, piperidino, piperaan-1 -yl 
and pyrrolidin-l>yl M^iich group noay carry one substituent selected from oxo, hydroxy, 
halogeno, C,^kyl, Ci^ydroxyalkyl and C,.2aIkoxy); 

6) R** (w^rein R'* is as defmed hereinbefore); 

7) Ci^alkylR^ (wherein R^ is as defined hereinbefore); 

25 8) l-R'*but-2-en-4-yl (wherein R** is as defined hereinbefore); 

9) l-R"but-2-yn-4-yl (wherein R** is as defmed hereinbefore); 

10) C,.,alkylX'R^ (wherein X' and R^ are as defmed hereinbefore): 

1 1) l-(R^X')but-2-en-4-yl (wherein X* and R^ are as defmed hereinbefore); 

12) l-(R^X*)but-2-yn-4-yl (wherein X* and R^ are as defmed hereinbefore); and 

30 13) ethylX'WthylR'* (wherein X" and R"* are as defmed hereinbefore): and additional 
preferred values of R"* are: 
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14) R" (wherein R" is as defined hereinbefore): and 

1 5) cthylX'*methylR" (wherein X" and R» are as defined hereinbefore)]. 

More preferably R' represents hydroxy, C,.,aikyl. amino or R"X' [wherein X' is as 
hereinbefore defined and R" represents methyl, ethyl, Irifluoromeihyl, 2 A2-trifluoroethyl. 2- 
hydroxyediyl, 3-hydroxypropyI, 2-niethoxyethyl. 3-methoxypropyl, 2-<methylsuIphinyI)ethyl, 
2-(methylsulphonyl)ethyl, 2-(N,N-dimethylsulphamoyl)ethyl, 2-(N-methyIsulphamoyI)ethyl, 
2-sulphamoyIethy!, 2-(!iH-<limethylamino)ethyl, 3-(H,H-dlmethylaraino)piopyl, 2- 
morpholinoethyl, 3-morpholinopropyl, 2-pipeiidinocthyl, 3-piperidinopropyI, 2-(pipetaan-I- 
yl)ethyl, 3Kpipeniziii-l-yl)propyl, 2-(pynoIidin-l-yl)ethyl. 3-(pynoUdin-l-yl)piopyl, (1,3- 
dioxoIan-2-yl)mcthyl, 2-(l,3^iioxolan-2.yl)ethyl, 2-(2.methoxyethylaroiiio)ethyl, 2-(2' 
hydroxyethylamino)ethyl, 3-(2-methoxyelhylamino)propyl, 3-(2-hydroxyethylamino)propyl. 
2-methylthiazol-4-ylmethyl,2-acetamidothiazol-4-ylmethyI, l-inethylimida2ol-2-yImethyl, 2- 
(imidazoI-l.yl)ethyl, 2-(l,2,3-tria2oH.yl)ethyI, 2-(l,2,3-tria2oI.2.yl)ethyl, 2^1 A4-tria2ol-l- 
yl)ethyl, 2-(U,4-triazoI-4-yl)ethyl, 4-pyridylmethyI, 2-(4.pyridyl)ethyl, 3.(4-pyridyl)propyI. 
2-<4-pyridyloxy)cthyl, 2-(4-pyridylaniino)ethyl, 2-(4-oxo-1.4-dihydro-|.pyridyI)ethyl, 2- 
thiomorphoiinoethyl, 3-thiomorphoIinopropyI, 2-(2-methoxyetfaoxy)ethyl. 2-(4- 
meihylpiperazin-l.yl)ethyl or 3-<4-methylpipera2in-l-yl)propyI and additional more preferred 
values of R" aie 3-(methylsulphinyI)propyl, 3-(methylsulphonyl)propyl, 2-(2- 
methyliinida2ol-l-yI)ethyl. 2.(5-methyl.l,2,4-tria2oH-yl)ethyl, morpholino. 2-((N-(l. 
methylimidazol-4-ylsulphonyl>N-methyl)amino)ethyl. 2-((ii-(3- 

morpholinopropylsulphonyl)-M-methyl)amino)ethyl,2K(li-methyl.Il-4.pyridyl)amino)eti^^^ 
and 3-(4-oxidomoipholino)propyl]. 

Where one of the R» substituents is R'"X' the substituent R"^» is preferably at the 6 or 7- 
position of the quinazoline ring, more preferably at the 7-position of the quinazoline ring. 
In a particular aspect of the current invention there are provided compounds of the formula la: 
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H 



(la) 

[wherein: 

R', 9} and n are as defined hereinbefore; 

R^ represents hydrogen, hydroxy, methoxy, amino, nitre or halogeno; 

R" represents hydn^en. hydroxy, halogeno. cyano, nitro, trifluoromediyl, C,.3alkyl, C,. 

1 5 ,alkoxy, Ci^alkylthio. or -NR*Tl"- (wherein R** and K\ which may be the same or different, 
each represents hydiogai or C,.,alkylX and an additional value of R^ is R'*(CH^aX'* 
(wbndn R** is a 5 cnr 6 membered saturated heterocyclic group with one or two heteroatoms, 
selected independently fiom O, S and N, which heterocyclic group may bear one or two 
substituents selected from oxo, hydroxy, halogeno, CMalkyl, C,jhydroxyalkyl and C,^alkoxy, 

20 za is an integer from 0 to 4 and represents a direct bond, -0-, -CH,-, -S-, -SO-, -SO,-, - 
NR*X:0-. -CONR"^-, -SO^R'".. -NR'^^O,- or -NR»*- (wherein R^ R'^ R"*. R'** and R'** 
each independently represents hydrogen, C,.,alkyl or C,.,alkoxyC2.,allcyl)); 
X" represents -0-, -CHr. -S-. -SO-, -SO,-. -NR'*X:0-, -CONR"*-, -SOiNR'**-, -NR"'SO,- or 
-MR'*- (wherein R'^ R'**, R'»», R"' and R'** each independently represents hydrogen, C,. 

25 jalkyl or C,.)alkoxyC2.,alkyl) or X" represents a direct bond; 
R'* is selected from one of the following fifteen groups: 

1) hydrogen or C,.,alkyl which may be unsubstituted or which may be substituted with one or 
more groups selected from hydroxy, fluoro and amino; 

2) CjalkyiX^COR'" (wherein X** represents -O- or -NR*^- (in which R** represents 
30 hydrogen, C,., alkyi or C,.j alkoxyCj.jalkyl) and R"* represents Ci.jalkyl. -NR^"R^^- or - 
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OR"*- (wherein R"', R*^ and R"* which may be the same or different each represents 
hydrogen, C,.,alkyl or C,.jalkoxyC,jalkyl)); 

3) C,.,alkylX*Tl'*' (wherein X** represents -0-, -S-, -SO-, -SO,-, -0C0-, -NR»*X:0-, - 
CONR"-., -SO,NR"S -NR-'SO,. or -NR"*- (wherein R"*. R"*. R'^ R»* and R^ each 
independently represents hydrogen, C,.,alkyl or C,.,aikoxyC„alIcyl) and R'*» represents 
hydrogen, C,.,alkyl, cyclopentyl, cyclohexyl or a 5 or 6 membered saturated heterocyclic 
group with one or two hetcroatoms, selected independently ftom O, S and N, which C,oalkyI 
group may bear one or two substituents selected fiom oxo, hydroxy, halogeno and C,^koxy 
and which cycUc group may bear one or two substituents selected from oxo. hydroxy, 
halogeno. CMalkyl. CJhydraxyalkyI and C,^oxy); 

4) C,.,alkylX*^,.,^lkylX^«^ (wherein X** and which may be the same or different are 
each ^. -S-. -SO-. -SO,-. -NR^'-CO-. -CONR»\ -SO^R***., -NR'^SOj- or -MR'**- 
(wherein R'", R"-, R^^ R«* and R"» each independenUy represents hydrogen. C,.,alkyl or C,. 
,alkoxyCj.,alkyl) and R*»* represents hydrogen or C,.,alkyl): 

5) C,.,aIkylR** (wherein R^ is a S or 6 membered saturated heterocyclic group with one or 
two heteroatoms, selected mdependently fiom O. S and N. which heterocyclic group may bear 
one or two substituents selected from oxo, hydroxy, halogeno, C,^l, CMhydroxyalkyI and 
Cwalkoxy); 

€) C,.,alkenylR** (wherein R*^ is as defined hereinbefore); 

7) C,.5aIkynylR»* (wherein R*«* is as defined hereinbefore); 

8) R"' (wherein R"* represents a pyridone group, a phenyl group or a 5 or 6-membered 
aromatic heterocyclic group with I to 3 heteroatoms selected from O, N and S, which 
pyridone. phenyl or heterocyclic group may cany up to S substituents selected fiom halogeno. 
amino. C,^l. CMaOcoxy. C„hydroxyalkyl, C,^inoalkyl, CMaUcylamino, C,. 
^hydroxyalkoxy, caiboxy. cyano, -CONR*R»« and -NR*^OR*" (wherein R* R*^ R*" and 
R*", which may be the same or different, each represents hydrogen, C^alkyl or C,.,alkoxyC,. 
,alkyl)) and an additional possible substituent of R"» is hydroxy; 

9) C,.,alkylR"' (wherein R"' is as defined hereinbefore); 

10) Q.jalkenylR"* (wherein R"* is as defined hereinbefore); 

1 1 ) C,.,alkynylR"' (wherein R'" is as defined hereinbefore); 
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12) CLjaUcylX'Tl"' (wherein X" represents -O-, -S-, -SO-, -SO,-. -NR^^O-, -CONR*"-, - 
SO^R*^-. -NR**»SO,- or -NR**- (wherein R*^ R*^ R^. R*** and R*" each independently 
represents hydrogen. C,.)alkyl or C,.,alkoxyC2.,aIkyl) and R'^ is as defined hereinbefore); 

13) C,.,alkciiylX^"' (wherein X* represents -0-, -S-, ^O-, -SO,-, -NR*"CO-. -CONR*^-, - 
5 SOjNR*'*-. -NR**SO,- or -MR*"- (wherein R**. R**, R*'\ R*^ and R*" each indcpendendy 

represents hydrogen, C,.)aUcyl or C,.,alkoxyC2.,alkyi) and R'^* is as defined hereinbefore); 

14) Cj.,alkynylX«'R"* (wherein X* represents -O-. -S-, -SO-, -SO,-. -NR**^0-. -CONR»»*-. - 
SOiNR***-. -NR»*^0,. or -NR»^- (wherein R***, R"*. R**». R'»* and R** each independendy 
iq)resents hydrogen, Ci^allgrl or C,^alkoxyCV)alkyl) and R'** is as defined hereinbefore); and 

10 15) C,.,alkylX'"^,.,alkyIR"' (wherein X'*" represents -O-. -S-. -SO-. -SO,-. -NR"*C0-, - 
CONR*«*-, .SO,NR»'-, -NR*^0,- or -MR*"- (wherein R"', R***. R'^ R*^ and R*" each 
independently represents hydrogen. C,.,alkyl or C,.]alkoxyC2.,alkyl) and R"* is as defined 
hereinbefore) and additional groups of values of R^ are: 
16) R^ (wherein R^ is as defined hereinbefore): and 

IS 17) C,.,alkylX"^,.,alkylR^ (wherein X"^ and R^ are as defined hereinbefore)]; 
and salts thereof. 

Preferably R** represents hydrogen, amino, nitro or halogeno, but especially hydrogen. 
Advantageously X^ represents -0-, -S-, -NR^^O-, -NR'*^0,- or -NR"*- (wherein R^ R"* 
and R"* each independently represents hydrogen, C,.,alkyl or C|.,alkoxyethyl). 
20 Preferably X*' represents -0-, -S-. -NR'^0-, -NR'**SO,. (wherein R»* and R"» each 
uidependendy represents hydrogen or Ci^alkyl) or NH. 

More preferably X^ represents -0-, -S-, •NR**CO- (wherein R** represents hydrogen or C,. 
,a]kyl)orNH. 

Particularly represents -O- or •NR**CO- (wherein R" represents hydrogen or C,^lkyl), 
25 more particularly -O- or -NHCO*, especially -0-. 
Preferably za is an integer from 1 to 3. 

Preferably R** is a group selected from pynolidinyl, piperazinyl, piperidinyi, morpholino and 
thiomotpholino which group may cany one or two substituents selected from oxo, hydroxy, 
halogeno, C,.,alkyl, C,.,hydroxyalkyI and C,.2alkoxy. 
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Advantageously R** represents hydrogen, hydroxy, cyano, nitro, Irifluoromcthyl, C,.,alkyl, C,. 
,aIkoxy or amino and an additional advantageous value ofK** is R*XCH,)^^ (wherein R**, 

and za are as defined hereinbefore). 
Preferably R*" is hydrogen, hydroxy, cyano, nitro. trifluoromethyl. methyl, ethyl, methoxy or 
5 ethoxy, and an additional prefened value of R** is K*\CH^^ (wherein R^ and za are 
as defined hereinbefore). 

More preferably R** is hydrogen, hydroxy, cyano, nitro, trifluoromethyl, metfiyl. ethyl, 

methoxy, ethoxy or R*'(CH^ JC^ (wherein R** is a group selected fiom pyirolidinyl. 

piperazinyl. piperidinyl. moipholino and thiomorpholino v^eh group may carry one or two 
10 substihients selected ftom oxo, hydroxy, halogeno. C,.jalkyl, C,.,hydroxyalkyl and C,.^oxy, 

X2« is -0-. -S-. -NR«^0-. -NR12«SC)2- (wherem R* and Ri2a each independently represents 

hydrogen or C,.iall^l) or NH and za is an integer fifom 1 to 3). 

Particularly R** represents hydrogen, hydroxy, cyano, nitro, trifluoromethyl, methyl or 

methoxy and an additional more preferred value of R** is R*XCHj)JC^ (wherein R^ X^ and 
IS za are as defined herembefore). 

More particularly R^ represents hydrogen or methoxy. 
R^ especially represents methoxy. 

Advantageously X" represents -0-, -S-, -NR'^^O-, -NR"'SO,- or -NR'»*. (wherein R'*-, R"« 
20 and R'** each independenUy represents hydrogen, C,.^kyl or C,.^koxyethyl). 

Preferably X" represents -0-. -S-. -NR'*X:0-. -NR"*SO,. (wherein R'** and R"' each 
independently represents hydrogen or C,.2alkyl) or NH. 

More preferably X" represents -0-. -S-. -NR"'CO- (wherein R'*" represents hydrogen or C,. 
2alkyl)orNH. 

25 Particularly X'* represents -O- or .NR'^:0- (wherein R"' represents hydrogen or C,.,allcyl), 
more particularly -O- or -NHCO-, especially -0-. 

Advantageously X** represents -O- or NR»* (wherein R*<^ represents hydrogen. C,.,alkyl or C,. 
lalkoxyethyl). 

Advantageously X^ represents -0-. -S-, -SO-. -SO,-. -NR^^O-, .NR'«^0,- or -NR*»»- 
30 (wherein R"*. R*** and R^ each independently represents hydrogen, C,.,alkyl or C,. 
jalkoxyethyl). 
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Preferably X** represents -0-, -S-, -SO-, -SO,- or -NR"»- (wherein represents hydrogen, 
C,.2alkyl or C,.2alkoxyethyl). 

More preferably X*" represoits -O- or -NR*^- (wlKrein R"» represents hydrogen or C,.2alkyl). 
Advantageously and X** which may be the same or different each represents -0-, -S-, -SO- 
5 , -SO,- or -NR'**- (wherein R**" represents hydrogen, C,.,aikyl or C,.2alkoxyethyl). 

heferably X*" and X** which may be the same or different each represents -0-, -S- or -NR***- 
(wherein R*" represents hydrogen, C,.,alkyl or C„alkoxyethyl). 

More preferably X** and X** which mi^ be the same or diffoent each represents -O- or -NH-. 
Advantageously X" represents -0-, -S- or -NR^- (wherein R*" leprescnts hydrogen, C,.2alkyl 
10 orC|.2aIkoxyethyl). 

Preferably X'» represents -O- or -NR*^- (wherein R"^ represents hydrogen or C,.jalkyl). 
Advantageously X** represents -0-, -S- or -NR*"- (wherein R"' represents hydrogen, C,.2aUcyl 
or C|.2alkoxyethyt). 

Preferably X" represents -O- or -NR*"- (wherein R"* represents hydrogen or C,.}alkyl). 
15 Advantageously X^ represents -0-, -S- or -NR^- (wherein R*» represents hydrogen, C,.2alkyl 
orC,.2aIkoxyethyl). 

Preferably X* represents -O- or -NR*^- (wherein R** represents hydrogen or C,.,alkyl). 
Advantageously X"» represents -0-, -S- or -NR"'- (wherein R"' represents hydrogen, C,. 
jalkyl or C,.2alkoxyethyl). 
20 Preferably X'** represents -O- or -NR"*- (wherein R*" represents hydrogen of C,.jalkyl). 

R^ is preferably pyrrolidinyl, piperazinyl, piperidinyl, morpholino or thiomorpholino which 
group may carry one or two substituents selected irom oxo, hydroxy, halogeno, C,^alkyl, C,. 
ihydroxyalkyl and C,.]alkoxy. 

R"* preferably represents a pjrridone group or a S or 6-membered aromatic heterocyclic group 
25 with 1 to 3 heteroatoms selected from O, N and S, which pyridone group or heterocyclic 
group may be substituted as hereinbefore defined. 

Where R"* is a 5 or 6-membered aromatic heterocyclic group, it preferably has 1 or 2 
heteroatoms, selected from O, N and S, of which more preferably one is N, and may be 
substituted as hereinbefore defined. 
30 R"* is particularly a i^ridone, pyridyl, inudazolyl, thiazolyl, thioiyi, triazolyl or pyridazinyl 
group which group may be substituted as hereinbefore defined, more particularly a pyridone. 
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pyridyl, imidazolyl, thiazolyl or triazolyl group, especially a pyridone, pyridyl, imidazolyl or 
triazolyl group which group may be substituted as hereinbefore defined. 
In one embodiment of the invention R''* represents a pyridone, phenyl or 5 or 6-membered 
aromatic heterocyclic group with 1 to 3 heteroatoms selected fiom O, N and S, whidi group 
5 may preferably cany up to 2 substituents, more preferably up to one substituent, selected fiom 
the group of substituents as hereinbefore defined. 

In the definition of R"*, conveniently substituents are selected from halogeno, C.^alkyl, C,. 
4alkoxy and cyano, more conveniently substituents are selected from chloro, fluoro, methyl 
and ethyl. 

10 Conveniently R^ is selected from one of the following fifteen ffoaps: 

1) C,.jalkyl which may be unsubstituted or substituted with one or more fluorine atoms, or 
C2.salkyl which may be unsubstituted or substituted with one or more groups selected from 
hydroxy and amino; 

2) Cj.jalkylX^'COR"* (wherein is as hereinbefore defmed and R"* represents C,.,alkyl,- 
15 NR"*R»^. or -OR'**- (wherein R"*, R**" and R"' which may be the same or different are each 

C,.2alkyl or C,.2alkoxyethyl)); 

3) Cj4aIkylX*Tl'** (wherein X** is as hereinbefore defined and R** represents hydrogen, C,. 
,alkyl, cydopentyl. cyclohexyl or a S or 6 membered saturated heterocyclic gmup with one or 
two heteroatoms, selected independently from O, S and N, which C,., alky I group may bear 

20 one or two substituents selected from oxo, hydroxy, halogeno and C,.jalkoxy and which cyclic 
group may bear one or two substituents selected from oxo, hydroxy, halogeno, C^alkyl, C,. 
4hydroxyalkyi and C,^alkoxy); 

4) C,.,alkylX*CV,alkylX*'R*^ (wherein X" and X* are as hereinbefore defined and R*^ 
represents hydrogen or C,.^Meyl); 

25 5) C,.jalkylR"* (wherein R"" is a 5 or 6 membered saturated heterocyclic group with one or 
two heteroatoms, selected independently from O, S and N, which heterocyclic group is linked 
to C,.,alkyl through a carbon atom and vAdch heterocyclic group may bear one or two 
substituents selected from halogeno, C,^kyl, CMhydroxyalkyI and C,^alkoxy) or C,. 
jalkylR"* (wherein R*^ is a 5 or 6 membered saturated heterocyclic group with one or two 

30 heteroatoms of which one is N and the other is selected independently from O. S and N, which 
heterocyclic group is linked to C3.,a]kyl through a nitrogen atom and which heterocyclic group 
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may bear one or two substituents selected from halogeno, C,^alkyl, CMhydroxyalkyl and C,. 
^alkoxy); 

6) CvialkenylR^ (wherein R*^ represents or R"* as defined hereinbefore); 

7) Cj^alkynylR*** (wherein R"» represents R*^ or R*** as defined hereinbefore); 
5 8) R"' (wherein R"* is as defined hereinbefore); 

9) C,.,aIIcylR"* (wherein R'" is as defined hereinbefore); 

10) C,.,alkenylR"- (wherein R"* is as defined hereinbefore); 

1 1) C„alkynyiR''* (wherein R'" is as defined hereinbefore); 

12) C,.,aIkylX'*X>'* (wherein X" and R*" are as defined hereinbefore); 
10 13) C4.,alkenylX^"« (wherein X* and R"- are as defined hereinbefore); 

14) C^alkynylX^"* (wherein and R"* are as defined hereinbefore); and 

1 5) C,.,alkylX'*^,.^kylR*" (wherein X'* and R"* are as defmed hereinbefore) 
and additional convenient groiq)s of values of R^ are: 

1 6) R^ (wherein R^ is as defined hereinbefore); and 

15 17) C,4alkylX'*^,.^lR'^ (wherein X"^ and R*** are as defined hereinbefore). 
Ad^tageously R** is selected fiom one of the following fifteen groups: 
1 ) C,.4a]kyl whidi may be unsubstituted or substituted witii one or more fluorine atoms, or C,. 
4alkyl v^ch may be unsubstituted or substituted with one or two groups selected from 
hydroxy and amino; 

20 2) C,.,alkylX"COR"* (wherein X'* is as hereinbefore defined and R"» represents -NR"'R"*- 
or ^R***- (vwherein R"*, R"* and R"* which may be the same or different are each C,.^kyl or 
C,.^oxyethyl)); 

3) C2.,alkylX**R'** (wherein X^ is as hereinbefore defmed and R^ is a group selected from 
C,.,alkyl, cyclopentyl, cyclohexyl, pyrrolidinyl and piperidinyl which group is linked to X^* 

25 through a carbon atom and which C,.,alkyl group may bear one or two substituents selected 
from oxo, hydroxy, halogeno and C,^Ucoxy and v^ch cyclopentyl. cyclohexyl, pyrrolidinyl 
or piperidinyl group may carry one substituent selected from oxo, hydroxy, halc^eno, C,. 
2alkyl, C,.}hydroxyalkyl and C,.,alkoxy); 

4) C,.,allcylX**C,.,alkylX^"' (wherein X** and X^ are as hereinbefore defined and R"* 
30 represents hydrogen or C,.)alkyl); 
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5) CMoUcylR"' wherein R*** is a group selected from pynolidinyl, piperazinyU piperidinyl, 
l,3-dioxolaii-2-yl, U-dioxaii-2-yl, I.3-dithiolan-2>yl and l,3-dithian-2.yl. which group is 
linked to CMalkyl through a carbon atom and which group may cany one or two substituents 
selected fiom oxo. hydroxy, halogeno, C,.:alkyl, C,^ydroxyallcyl and C,.,alkoxy) or Q. 
«alkylR*^ (wherein R**» is a group selected Irom morpholino, thiomorpholino, pynolidin-l-yl. 
piperazin-l-yl and piperidino which group may cany one or two substituents selected from 
oxo, hydroxy, halogeno, C,.jalkyl, C,.,hydroxyalkyl and C,.2alkoxy); 

6) Cv,alkenylR*" (wherein R*** represents R** or R"* as defined hereinbefore); 

7) Cj^alkynylR"- (wherein R"* represents R«* or R*^ as defined hereinbefore); 

8) R'^* (wherein R*^ is as defined hereinbefore); 

9) CMalkylR"* (wherein R"* is as defined hereinbefore); 

10) l-R"*prop.lHin.3-yl or l-R"'but.2-en-4.yl (wherein R"* is as defined hereinbefore with 
die proviso that when R" is l-R'^prop-l-cn-S-yl, R"' is linked to the alkenyl group via a 
carbon atom); 

1 1) l-R"Vop.l-yn.3-yl or l-R»"but-2-yn^yl (wherein R»" is as defined hereinbefore with 
the proviso that when R* is l-R"*prop-l-yn-3.yl. R"« is linked to die alkynyl group via a 
carbon atom); 

12) C,.,alkylX'*R*'» (wherein X'* and R*'* are as defined hereinbefore); 

13) l-(R"*X»0but.2-cn-4.yI (wherein X«* and R"« are as defined hereinbefore); 

14) HR"'X*)but.2-yn-4-yl (wherein X«* and R"* are as defined hereinbefore); and 

1 5) C,.,alkyiX"^,.,alkylR"' (wherein X'" and R"' are as defuied hereinbefore) 
and additional advantageous groups of values of R** are: 

16) R^ (wherein R^ is as defined hereinbefore); and 

17) Q jalkylX'^C^ylR*- (wherein X'* and R^ are as defined hereinbefore). 
Preferably R" is selected fiom one of the following thirteen groups: 

1) C,.,alkyl which may be unsubstituted or substituted with one or more fluorine atoms, or C,. 
,alkyl which may be unsubstituted or substituted with one or two groups selected fiom 
hydroxy and amino; 

2) 2.(3,3Miimethylureido)cthyl. 3.(3,3.dimethylureido)propyl, 2-(3-methylureido)ethyl. 3-(3. 
methylureido)propyl, 2-ureidoediyI. 3-ureidopropyl, 2-(IiNKimiethylcarbamoyloxy)ethyl, 3- 
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(]^LH-^inethyIcarbamoyloxy)propyl, 2-Cl-n^cthylcarbamoyloxy)ethyl, 3-(H- 
niethyIcarbamoyloxy)propyl, 2-(carbamoyIoxy)ethyl, 3-(carbamoyloxy)piopyl; 

3) C3.3alkyIX^R'^ (wherein is as defined hereinbefore and R^^ is a group selected from 
C,.)alkyl, cyclopentyU cyclohexyl, pyrrolidinyl and piperidinyi which group is linked to X^* 

S tfirough a carbon atom and which C,.2aikyl group may bear one or two substituents selected 
from hydroxy, halogeno and C|.2alkoxy and which cyclopentyl, cyclohexyl» pyrrolidinyl or 
piperidinyi group may carry one substituent selected from oxo, hydroxy, halogeno, Cj^^aikyl, 
C|.^ydroxyall^l and Ct^^alkoxy); 

4) C„alkyK^.3alkylX^'^ (wherein X* and are as hereinbefore defined and R*^ 
10 represents hydrogen or C|.2alkyl); 

5) C|.2alkylR^^ (wherein R^ is a group selected from pym>lidinyU piperadnyl, piperidinyi, 
I,3-dioxolan-2*yl, 13-dioxan-2-yl, 1 ,3-dithiolan-2-y 1 and l,3-dithian-2-yl, which group is 
linked to C^^aUcyl through a carbon atom and which group may carry one substituent selected 
from oxo, hydroxy, halogeno, C,.2alkyl, C|.2hydroxyalkyl and C|.2alkoxy) or C2.3alkylR^ 

IS (wherein R^ is a groiq> selected from morphoUno, thiomorpholino, piperidino, piperazin-l-yl 
and i^rrolidin-l-yl which group may carry one subsdtuent selected from oxo, hydroxy, 
halogeno, C|.2alkyl, C,.2hydroxyalkyl and C,.2alkoxy); 

6) R^^* (wherein R^^' is as defined hereinbefore); 

7) C^alkylR''* (wherein R"* is as defined hereinbefore); 

20 8) l-R^^n)ut-2-cn-4-yl (wherein R^^' is as defined hereinbefore); 

9) l-R^^*but-2-yn-4-yl (wherein R^^* is as defmed hereinbefore); 

10) C,.,alkylX'*R^'' (wherein X" and R^'' are as defined hereinbefore); 

11) l-(R^^'X'^but-2-en-4-yl (wherein X** and R''* are as defined hereinbefore); 

12) l-(R^^'X^)but-2-yn-4-yl (wherein X^ and R"* are as defined hereinbefore); and 
25 1 3) ethylX'^nethylR"' (wherein X'^ and R"' are as defined hereinbefore) 

and additional preferred groups of values of R^' are: 

14) R^ (wherein R^^ is as defined hereinbefore); and 

15) ethylX'^methylR^ (wherein X'"* and R"^ are as defined hereinbefore). 

More preferably R^' represents methyl, ethyl, trifluoromethyl, 2,2,2-trifluoroethyl, 2- 
30 hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 2*(mediylsulphinyl)ethyl, 
2-(methylsulphonyl)ethyl. 2>fN.N-dimethvlsulphamovl)ethyL 2-(N-methylsulpharaoyl)ethyK 
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2-sulphamoylethyl, 2^N-dimethylainino)ethyl, 3-aiiiKliinethylainino)propyl, 2- 
morpholinoethyl, 3-moiphoiinopropyl. 2-piperidinoethyl. 3-piperidiiiopropyI» 2-(pipetaziii-l- 
yl)ethyl, 3.(pipera2in-I-yl)propyl. 2<pynoiidiii.l.yl)ethyl, 3-(pyiroKdin.|.yl)propyl, (U- 
dioxoIaii.2-yI)inethyl. 2-(1.3.dioxoIan.2.yl)cthyl, 2-(2-incthoxyethylainino)etliyl. 2^- 
hydroxyethyIainino)ethyl, 3K2-methoxyethylamino)piopyl. 3-(2.hydtoxyethylainino)propyl. 
2-methylthia2ol-4-ylmethyl, 2-acetamidothia2ol-4.ylmethyI. l-methyliinida20l-2.ylmethyl, 2- 
(imidazol-l-yDethyl. 2-(1.23-tria2ol-l-yI)ethyl, 2-(U.3-tria2ol-2-yl)ethyl, 2-(l A4-tria2ol-I- 
yl)ethyl, 2-{U,4.tria2ol^yl)ethyl, 4.pyridylmethyl. 2K4-iiyridyI)elhyl. 3K4.iiyridyl)propyl 
2-(4-pyridyloxy)ethyl, 2.(4.pyridylainino)cthyl. 2K4.oxo-1.4-dihydio-|.pyridyl)ethyl, 2- 
thiomoipholinoethyl, 3-thiomorphoUiiopropyl, 2-(2-methoxyethoxy)ethyl, 2-(4- 
mcAylpiperaan-l-yDethyl or 3-(4.inethylpipeiaan-l-yI)propyl and additional mote prefened 
values of R" are 3.(methylsulphinyl)propyl, 3-(methyIsulphonyl)propyl, 2-a- 
methylimida20l-l.yl)ethyl. 2-(5-methy|.U,4.triazol-l-yI)ethyl, moipholino. 2-((N-(I- 
methylimida2ol-4-ylsulphonyI)-N-methyl)aniino)ethyI, 2-((J4-(3- 

morphoUnopropyIsuiphonyI>.li.methyl)ainiiio)ethyl.2K(M-methyI.Ii^ 
and 3-(4-oxidomoipholino)propyl. 

In a fiirther aspect of the cunent invention there are provided compounds of the formula lb: 




H 



(lb) 

[wdierein: 

R'* represents hydrogen; 

R'^ represents halogeno. trifluoromethyl. cyano, nitio. C„alkanoyl. C,.,alkoxycarbonyl, C, 
,alkylsulphinyl. C,.,alkylsulphonyl, carbamoyl. tl-C,.,alkylcarbaraoyl, tLMsii(C,. 
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}aUcyl)carbainoyK aminosulphonyl, H-C,.]alkylaniuiosulphonyi, NJ^I-<li(C|- 
,alkyl)ainmosulphonyl, or a group R*^^ (whadn represents a direct bond, Ci^alkanoyU - 
CONR^'R*-. -SO,NR*R'*. or -SO,R"^ (whatin R* and R* each independendy represents 
hydrogen and R* R'» and R"^ each independendy represents C,.3alkyl and wherein R* is 
5 linked to R* R"* or R"*) and R* represents pyrrolidinyl, piperazinyl, piperidinyl, 

morpholino, thiomorpholino, imidazolyl or triazolyl which heterocyclic group is linked to X"* 
via a nitrogen atom and which heterocyclic group may bear one or two substitumts selected 
from hydroxy, halogeno, C,.2alkyl, C,.2alkoxy. C,.2alkanoyloxy. trifluoromethyU cyano, 
amino, nitro and Ci^alkoxycarbonyl); 
10 nb is an integer from, 0 to 2; 
R* represents hydrogen; 

R* represents represents hydrogen, hydroxy, cyano, nitro, trifluoromethyl, methyl, methoxy 
or a group R'*(CH,)^* (wherein R'* represents a group selected from pyirolidinyl. 
piperazinyl, piperidinyl, morpholino and thiomotpholino v^ich group may cany one or two 
1 5 substituents selected from oxo, hydroxy, halogeno. C,.2alkyl, C,^ydroxyalkyl and C,^koxy. 
zb is an integer from 1 to 3 and X'^ represents -O- or -NR'^0- (wherein R'^ represents 
hydrogen or Ci^all^l)); 

X** represents -O- or -NR"'^0- (wherein R'* represents hydrogen or C,.,alkyl); and 
R* represents methyl, ethyl, trifluoromethyl, 2,2,2-trifluoroethyl, 2-hydroxyethyl, 3- 

20 hydroxypropyl, 2-methoxyethyI. 3-raethoxypropyl, 2-(methylsulphinyl)ethyl, 2- 

(methylsulphonyl)ethyl. 2-(bLIi-diinethylsulphamoyl)ethyl, 2-(N-methylsulphamoyl)cthyl, 2- 
suiphamoylethyl, 2-(H.H-dinietfaylamino)ethyl, 3-(EH-dimethylamino)propyl. 2- 
moti^lmoethyl. 3>morpholinopropyl, 2-piperidinoethyI, 3-piperi(Unopropyl, 2-(pipecazin-l- 
yl)ethyl, 3-(piperazin-l-yl)propyl, 2-<pyrroUdin-l-yl)ethyl, 3-(pyrrolidin-l-yl)propyl, (1,3- 

25 dioxolan-2-yl)methyl. 2^ 1 ,3-dioxolan-2-yl)ethyl, 2-(2-methoxyethylaniino)ethyl, 2-(2. 

hydroxyethylamino)ethyl, 3-(2-methoxyethylamino)propyl, 3-(2-hydroxyethylamino)propyl, 
2-methylthiazol-4-ylmethyI, 2-acetamidothia2ol-4-ylmethyl, l-methylimidazol-2-ylmethyl, 2- 
(iniidazol-l-yl)cthyl. 2-(l A3-triazoH-yl)ethyl. 2-(1.2.3-tria2ol-2-yl)cthyl. 2-(U,4-tria2ol-l- 
yl)ethyl, 2-(l,2.4-triazol-4-yl)ethyl, 4-pyridylmethyl. 2-(4-pyridyl)ethyl. 3-(4-pyridyl)propyi 

30 2-(4-pyridyloxy)ethyl, 2-(4-pyridylamino)ethyl, 2-(4-oxo-1.4-dihydro-l-pyridyl)ethyI. 2- 
thiomorpholinoethyl. 3-thtomorpholinopropyl, 2-(2-methoxyethoxy)ethyl, 2-(4- 
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methylpiperaan-l-yOethyl. 3-(4-mcthyIpipenizin-I-yl)propyI, 3-<methylsulphinyI)pn)pyl. 3- 
(mcthylsulphonyl)propyl, 2-(2-methyUmidazoH-yl)cthyI, 2-(S-roethyM A4^azol*l- 
yl)ethyl, morpholino, 2-((2jKl-inethyIiimdazol-4-ylsulphoiiyI)>H-inethyi)a^ 2-((N- 
(3-iiioipholinopropylsulphonyl)-H'inethyl)ainiiK>)etiiyl,2-<Qi-med^^^ 
5 pyridyl)aiiiino)ethyI or 3-(4-oxidoinoiphoIino)propyr;] 
and salts thereof. 
Preferred compounds are 

7-methoxy-6-(3-niOTpholinopropoxy)-4Koxindol-3-yl)quinazoline, 

4K5<yanooxmdol-3-yl)-6-niethoxy-7-<2-inethGxyethoxy)quiiiazoime, 

10 7<<2<imidazol-l-yI)ethoxy)-6-niethoxy-4-<oxindol-3-yI)qiiinazoU 

4-(5<yanooxindol-3-yl)-6-niethoxy-7-(3-nK)rpholmopropoxy)quina2Dline, 

4-(5-cyanoojcindol-3-yl)^methoxy-7-(2-(lN-methyl-ii-(4- 
pyridyl)]amino)ethoxy)quinazolme, 

6-niethoxy^5-methoxy<arbonyloxindoM-yl)-7.<3.morpholinopropoxy)quinazoHne, 

15 4-(6-nuorooxindoW.yl).7K2Kiinida2oI-l -yl)cthoxy)^methoxyquiii^ 

4K7-hydroxyoxindol-3-yI)-6-methoxy.7K3HnoiphoImopropoxy)quuiazoIine, 

6-methoxy-7-(2«methoxyethoxy)-4-<S-nitiooxindol-3-yl)-quinazoline, 

6-methoxy-7-<3-nioipholinopropoxy)-4<5-nitrooxindol-3-yl>quinazoline, 

4-(5-acetamidooxindoW-yl)-6-methoxy-7-(2-methoxyethoxy)quinazoIine, 

20 4-(5-acetyloxindoI-3-yl)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

6-methoxy-4-(5-niethyIsulphonyIoxindol-3-yl)-7-(3-morpholinopropoxy)quina2oline, 

6-niethoxy-4-(5-methylsulphinyloxindol-3.yl).7K3-nK)rpholinopropoxy)quina2olm^^ 

7^Kiinida2oI-l-yl)cthoxy)^-mcthoxy^K5K2-morphoIinoethylainiiiosulphony 
yl)quinazoline, 

25 7-(2-methoxyethoxy)-4-(5-mtrooxindol-3-yl)quina2Dline, 

6-methoxy-7-(2-inethoxyethoxyH-(6-trinuoromethyloxindol-3.yl)quina2oline, 
4-(6-cyanooxindoI-3-yl>7-(3-niorpholinopropoxy)quma2oline, 
4-(6-cyanooxindoI-3-yl)-6-methoxy-7-(3-morpholinopropoxy)quinazoIine, 
4K6-bromooxiiidol-3-yI)-7-(3-moiphoImopropoxy)qainazoline. 

30 4K5.aniinosulphonyIoxindoI-3-yl)-6-methoxy.7^3-nMrpholinopropoxy)qiiina2oline, 
4-(oxindoi-3-yl>^>morpholinoquinazoline. 
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4-<S-cyanooxindoI*3-yl)-6-methoxy-7-<2-(pym>li(tin-l-yl)etho 
6Hnethoxy-4-(S-methylthiooxmdoI-3-yl)-7K3-moipholinopro 

6- mechoxy-7-(2-methoxyethoxy)^(S-(2-morpfaolinoethylain^ 
yl)quiiiazDliiie» 

5 6jHlimethoxy-4-(S-(2-moip)K)linoethyIam'mosuIphonyl)om 
4-(S-cyanooxindol-3-yl)-7-(2-methoxyethoxy)quinazoIine, 

7- (3-morpholinopxopoxy)-4KS-nitrooxindoI-3-yl)quinazol^^ 
4<6-cyanooxindol-3-yI)-6-methoxy-7-(2-medioxyethoxy)quiiu^ 
6-methoxy-7-(2-methoxyethoxy)-4-(S-methylam 

10 4<S-Nji*Klimethylaminosu^honyloxindol-3-yl)-^ 
6-methoxy-4-<oxmdol-3-yl>7-(2-(pyiToIidm-l-yl)eth^ 
4-(S-bromooxmdol-3-yl>6-methoxy-7<<3-morpholinopropoxy)quinazol^^ 
6-niethoxy-4-(oxindol-3-y l}-7-(3-(pynolidm- 1 -y l)piopoxy)quiiia2oluie, 
7<3-inoipholinopropoxy)-4-(oxindol-3-yl)quiiiazolin^ 

15 6-mcthoxy-7-(2-(|N.mcthyI-N-(3-moipholinopro 
yl)quiiiazoltiieaiid 

6Hnethoxy-7-0K-((H*melhyl-HK^metbyI-lH-im^ 
(oxindol-3-yi)qiiixiazolme 

and salts thereof^ particularly hydrochloride salts thereof. 

20 More preferred compounds are 

6jHiiinethoxy«4-(6-fluorooxiDdol-3-yl)quuiazoU 
6J-dimethoxy-4-(oxiiidol«3-yl)quinazoliiie, 
7*<2-n(iethoxyethoxy)-4-(oxindol-3-yl)quiiiazoline, 
4-(5-bromooxindol-3-yl)-6Hriethoxy-7-<2-methoxyethoxy)quinazoline, 

25 4-(5-hydroxyoxindol-3-yl)-6-methoxy-7K3-morpholinopropoxy)quinazoline, 

6-methoxy-7-(3-morpholiiu)propoxy)-4-(6-trifluoromcthyloxindoI-3-yl)quina2oli^^ 
4-(5-aminosulponyIoxindol-3-yl)-6-rnethoxy-7-(2-methoxyethoxy)qiuna2^ 
4-(5-cyaiiooxindol-3-yl)-7-<3-morpholinopropoxy)quinazoline« 
6-inethoxy-7-(2-(2-iriethoxyethoxy)etboxy)«4-(oxindol-3-yl)quina^ 

30 4<5-aminosulphonyloxmdol*3-yl)-6-methoxy*7-(2-<2-methoxyethoxy)eU^^ 
and salts thereof, particularly hydrochloride salts thereof. 
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Especially preferred compounds are 

4-(S-fluorooxmdol-3-yl)-6-metho7cy-7<<3-morpho]inopropoxy)quii)azo^^^ 
4<5-fIuorooxindoIO-yl>6-methoxy-7-(2*methoxyethoxy)quii^^ 
4-(S-cyanooxtndol-3*yl)-7-<2*(iiiiida2ol-l-yl)ethoxy)-6-methoxy 
S 7-<3-inorpholmopropoxyHK^trifliioiomethyloxindol-3-yl)quinazol 
and salts thereof, particularly hydrochloride salts thereof. 
More especially preferred compounds are 

4-<6-fluon)oxindol-3*yl)-6-methoxy-7-(3-morphoUnopropoxy)quinazoline, 

6Hnethoxy*7-(2*methoxyethoxy)-4-(oxindol-3-yl)quinazoline and 
10 6-inethoxy-7<3-morpholinopn>poxy)-4-(oxindolO-yI)quiriazoli^^ 

and salts thereof, particularly hydrochloride salts thereof. 

In another aspect of die present invention particularly preferred compounds by virtue 

of their good activity against VEOF receptor tyrosine kinase activity and their lack of 

significant activity against epidermal growth £ictor (EGF) receptor tyrosine kinase include: 
15 6-methoxy-7*(2-methoxyethoxy)-4-(oxindol-3-yi)quinazoUne. 

6-niethoxy*7-(3-morpholinopropoxy)-4-(oxindol-3-yl)quiriazoline, 

4-(S-fluorooxindol-3-yl)-6-methoxy-7-<3Hnorpholmopropoxy)qm 

4-(S-liromooxindolO-yl>6-methoxy-7-<2-methoxyethoxy)quinaz^ 

4-(S-fluorooxindolO*yl)-6-methoxy-7<2-methoxyetfioxy)quinazoline, 
20 4-(5-hydroxyoxindol-3-yl)-6-methoxy-7-{3-morpholinopropoxy)quinazolinc, 

67-dimethoxy-4-(6-fIuorooxindoI-3-yl)quinazoline, 

4-(6-fluorooxindol-3.yl)-6-mcthoxy-7-(3-raorpholinopropoxy)quinazoline, 

7'<2-methoxyethoxy)-4-(oxindol-3-yl)quinazoline, 

6,7-dimethoxy-4-(oxindol-3«yl)quinazoline, 
25 and salts thereof, particularly hydrochloride salts thereof. 

For the avoidance of doubt it is to be understood that where in this specification a 

group is qualified by 'hereinbefore defmed' or 'defined hereinbefore* the said group 

encompasses the first occurring and broadest definition as well as each and all of the preferred 

definitions for that group. 
30 In this specification unless stated otherwise the term "alkyP includes both straight 

and branched chain alkyl groups but references to individual alkyl groups such as "propyl" arc 
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specific for the straight chain version only. An analogous convention applies to other genmc 
terms. Unless otherwise stated the term "alkyP advantageously refers to chains with 1-6 
carbon atoms, preferably 1-4 carbon atoms. The term '^alkoxy" as used herein, unless stated 
otherwise includes ^alkyr-O- groups in which ""alkyP is as hereinbefore defined. The term 

5 ''aryr' as used herein unless stated otherwise includes reference to a aiyl group which 
may, if desired, carry one or more substituents selected from halogeno. alkyl, alkoxy, nitro, 
trifluoromethyl and cyano, (wherein allcyl and alkoxy are as hereinbefore defined). The term 
''ary loxy** as used herein unless otherwise staled includes *'aryr*0-groups in which "'aryP is 
as hereinbefore defined. The texm '^sulphonyloxy** as used herein refers to alkylsulphony loxy 

10 and arylsulphonyloxy groups in which '^alkyP and *^aryr are as hereinbefore defined. The 
term ^alkanoyl" as used herein unless otherwise stated includes formyl and alkylCK) groups 
in which "'alkyl*^ is as defined hereinbefore, for example C^alkanoyl is ethanoyl and refers to 
CHjC^O, CiaUcanoyl is formyl and refers to CHO. In this specification unless stated 
otherwise the term **alkenyr includes both straight and branched chain alkenyl groups but 

IS references to individual alkenyl groups such as 2-bufeenyl are specific for the strai^t chain 
version only. Unless otherwise stated the tenn "alkmyr advantageously refers to diains with 
2-S carbon atoms, preferably 3-4 carbon atoms. In this specification unless staled otherwise 
the term ""alkynyl** includes both straight and branched chain alkynyl groups but references to 
individual alkynyl groups such as 2*butynyl are specific for the straight chain version only. 

20 Unless otherwise stated the term ""alkynyl" advantageously refers to chains with 2-S carbon 
atoms, preferably 3-4 carbon atoms. 

Within the present invention it is to be understood that a compound of the formula I 
or a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 

2S understood that the invention encompasses any tautomeric form which inhibits VEGF 

receptor tyrosine kinase activity and which inhibits FGF Rl receptor tyrosine kinase activity 
and is not to be limited merely to any one tautomeric form utilised within the formulae 
drawings. In particular the oxmdole group can exist in at least two forms giving compounds 
of formulae I and II: 
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a) 



ai) 



(wherein R', R\ R', ra and n are as hereinbefore defined). The fonnulae drawings within this 
specification can represent only one of the possible tautomeric forms and it is to be 
understood that the specification encompasses all possible tautomeric forms of the compounds 
drawn not just those forms which it has been possible to show graphically herein. 

It is also to be understood that certain compounds of the formula I and salts thereof 
can exist in solvated as well as unsolvated forms such as. for example, hydrated forms. It is to 
be understood that the invention encompasses all such solvated forms which inhibit VEGF 
receptor tyrosine kinase activity and inhibit FGF Rl receptor tyrosine kinase activity. 

For the avoidance of any doubt, it is to be understood that when X» is. for example, 
a group of formula -NR-'CQ., it is the nitrogen atom bearing the R» group which is attached 
to the quinazoline ring and the carixmyl (CO) group is attached to R**. whereas when X» is, 
for example, a group of formula -CONR"-, it is the carbonyl group which is attached to the 
quinazoline ring and the nitrogen atom bearing the R" group is attached to R'». A similar 
convenUon appUes to the other two atom linking groups such as -NR"SOj. and -SO,NR»-. 
When is -NR". it is the nitrogen atom bearing the R» group which is linked to the 
quinazoline ring and to R". An analogous convention applies to other groups. Itisfimherto 
be understood that when X' represents -NR"- and R" is C,^alkoxyC,^kyl it is the C.,alkyl 
moiety which is linked to the nitrogen atom of X' and an analogous convention applies to 
other groups. 

For tiie avoidance of any doubt, it is to be understood that in a compound of the 
formula I when R'» is. for example, a group of formula C,.,alkylX"'C,.,aIkylR^ it is the 
terminal C,,alkyl moiety which is linked to X'. similarly when R" is. for example, a group of 
formula C,.,alkenylR« it is die C„alkenyl moiety which is linked to X' and an analogous 
conventionappliestoothergroups. When R" is a group l-RWl-cn-S-ylitisthefirst 
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carbon to which the group is attached and it is the thiid carbon which is linked to and 
an analogous convention applies to other groups. 

For the avoidance of any doubt, it is to be understood that when carries a C,. 
4aminoalkyl substituent it is the CMalkyl moiety which is attached to R^ whereas when R^ 
5 carries a CMaUcylamino substituent it is the amino moiety which is attached to R^ and an 
analogous convention applies to other groups. 

For the avoidance of any doubt when X' is Q^alkanoyi it is the carbonyl moiety 
^ch is linked to the benz ring of the oxindole group and it is the alkyl moiety which is 
linked to R^ and an analogous conventi<m applies to other groups. 

10 The present inventioii relates to the compounds of formula I as hereinbefore defined 

as well as to the salts thereof. Salts for use in pharmaceutical compositions will be 
pharmaceutically acceptable salts, but other salts may be useful in the production of the 
compounds of formula I and their pharmaceutically acceptable salts. Pharmaceutically 
acceptable salts of the invention may. for example, include acid addition salts of the 

IS compounds of fonnula I as hereinbefore defined which are sufficiently basic to form such 
salts. Such acid addition salts include for cxaxapte salts with inorganic or organic acids 
afifordrng pharmaceutically acceptable anions such as with hydrogen haltdes (especially 
hydrochloric or hydrobromic acid of which hydrochloric acid ts particularly preferred) or with 
sulphuric or phosphoric acid, or with trifluoroacetic, citric or maleic acid. In addition where 

20 the compounds of formula I are sufficiently acidic, pharmaceutically acceptable salts may be 
formed with an inorganic or organic base which affords a pharmaceutically acceptable cation. 
Such salts with inorganic or organic bases include for example an alkali metal salt, such as a 
sodiimi or potassium salt, an alkaline earth metal salt such as a calcium or magnesiimi salt, an 
ammonium salt or for example a salt with methylamine, dimethylamine, trimethylamine, 

25 piperidine, morpholine or tris-(2-hydroxyethyl)amine. 

A compound of the formula I, or salt thereof, and other compounds of the invention 
(as hereinafter defined) may be prepared by any process known to be applicable to the 
preparation of chemically-related compounds. Such processes include, for example, those 
illustrated in European Patent Applications Publication Nos. 0520722, 0566226, 0602851, 

30 0635498 and 0636608. Such processes, are provided as a further feature of the invention and 
are as described hereinafter. Necessary starting materials may be obtained by standard 
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procedures of organic chemistiy. The preparation of such starting materials is described 
within the accompanying non-limiting Examples. Alternatively necessary starting materials 
are obtainable by analogous procedures to those iUustrated which are within the oidinary skill 
of an oiganic chemist 

TTius the following processes (a) to (h) and (i) to (vui) constitute further features of 
the present invention. 
Svnthesis of Compounds of Formula I 

(a) Compounds of the fonnula I and salts thereof may be prepared by the reaction of a 
compound of the formula III: 




(III) 

(wherein R' and m are as defined hereinbefore and L' is a displaceable moiety), with a 
compound of the formula IV : 




(IV) 



(wherein R\ and n are as defined hereinbefore) whereby to obtain compoumlsof the 
fomiula I and salts thereof. A convenient displaceable moiety L« is, for example, a halogeno, 
alkoxy (preferably C^alkoxy). aryloxy or sulphonyloxy group, for example a chloro. bromo, 
methoxy. phenoxy. methanesulphonyloxy or toluene-4.sulphonyloxy group. 
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The reaction is advantageously efTected in the presence of a base. Such a base is, 
for example, an organic amine base such as, for example, pyridine, 2,6-lutidine, collidine, 
4-dimetfaylaminopyridine, triethylamine, morpholine, ^-methylmorpholine or 
diazabicyclo[S.4.0]undec-7*ene, tetramethylguanidine or for example, an alkali metal or 

S alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium 

carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide. Alternatively such . 
a base is, for example, an alkali metal hydride, for example sodium hydride, or an alkali metal 
or alkaline earth metal amide, for example sodium amide, sodium bis(trimethylsilyl)amide, 
potassium amide or potassium bis(trimethylsilyl)anude. The reaction is preferably effected in 

10 the presence of an inert solvent or diluent, for example an ether such as tetrahydrofuran or 
1 ,4-dioxan, an aromatic hydrocarbon solvent such as toluene, or a dipolar aprotic solvent such 
as fcl^-dimcthylformamide, l^N-dimcthylacetamide, N-methylpyrToIidin-2-one or 
dimethylsulphoxide. The reaction is conveniently effected at a temperature in the range, for 
example, 10 to ISO^'C, prefembty in the range 20 to 90®C. 

1 5 When it is desired to obtain the acid salt, the free base may be treated with an acid 

such as a hydrogen halide, for example hydrogen diloride, sulphuric add, a sulphonic acid, 
for example methane sulphonic acid, or a caiboxy lie acid, for example acetic or citric acid, 
using a conventiorml procedure. 

(b) A compound of the formula I and salts thereof can be prepared by the deprotection of 

20 a compound of formula V: 



25 




(V) 

(whoetn R', K\n and m are as hereinbefore defined and P' represents a protecting group). 
The choice of indole protecting grot^ P' is within the standard knowledge of an organic 
chemist, for example those included in standard texts such as "Protective Groups in Organic 
Synthesis" T.W. Greene and R.G.M.Wuts, 2nd Ed. Wiley 1991. including ii-sulphonyl 
derivatives (for example, p-toluenesuiphonyl), carbamates (for example, t-butyl carbonyl), U- 
alkyl derivatives (for example. 2-chloroethyl, benzyl) and particularly amino acetal 
derivatives (fox example, diethoxymethyi and benzyloxymethyl). The removal of such a 
protecting group may be effected by any of the procedures known for such a transformation, 
including those reaction conditions indicated in standard texts such as that indicated 
hereinbefore, or by a related procedure. The reaction conditions preferably being such that the 
ui^rotected derivative is produced without unwanted reactions at other sites within the 
starting or product compounds. For example, where the protecting group P' is 
diethoxymethyi. the transformation may conveniently be effected by treaonenl of the oxindole 
derivative with an acid (as defined hereinbefore in process (a)) preferably in the presence of a 
protic solvent or co-solvent such as water or an alcohol, for example methanol or ethanol. 
Such a reaction can be effected in the presence of an additional inert solvent or diluent (as 
defmed hereinbefore in process (a)) advantageously at a temperature in the range 0 to 100*C, 
conveniently in the range 20 to 90"'C. 

(c) Compounds of the fomiuia I and salts thereof wherein R' is hydrogen may also be 
prqiared by the reduction and cyclisation of a compound of formula VI: 
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(VI) 

(wfaeiein R^ R^, m and n are as defined hereinbefore and Y represents cyano« carboxy or 
S Ci^alkoxycarbonyl). The reduction of the nitro group may conveniently be effected as 
described in process (i) hereinafter. Where Y represents carboxy or Cmalkoxycarfoonyl, the 
cyclisation to a compound of formula I occurs spontaneously after reduction of the nitro group 
or may be promoted, if necessary, by heating in an inert solvent or diluent such as xylene, 
toluene or hLH^dimethylfonnamide, optionally in the presence of an acid (as described 
10 hereinbefore in process (a)), advantageously at a temperature in the range of 20 to 1 SO^C 
prefer^ly in the range 20 to lOO^^C. Where Y represents cyano, the cyclisation to a 
compound of formula I can be effected in the presence of an acid (as described hereinbefore in 
process (a)) or a Lewis acid, such as a haloborane derivative for example boron trifluoride, 
and an alcohol or thiol, such as methanol, ethanol or t-butanethiol, in an inert solvent or 
IS diluent (as defined hereinbefore in process (a)) and at a temperature in the range -20 to SO^C 
preferably -5 to lOX, followed by treatment with an aqueous acid, (as defined hereinbefore in 
process (a)), at a temperature in the range 20 to 1 SO'^C preferably in the range 20 to 1 OO^'C. 

(d) Compounds of fomula I and salts thereof wherein at least one of the groups is 
hydroxy may also be prepared by the deprotection of a compound of formula VII: 



20 
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(VII) 

(wheiein R', R^ R\ n and m are as defined hereinbefore, P» iepi«sents a phenolic hydroxy 
protecting group and pi is an integer from 1 to 4 equal to the number of protected hydroxy 
groups and such that n-pl is equal to the number of R» substituents which are not protected 
hydroxy). TTie choice of phenoUc hydroxy protecting group P» is within the standard 
knowledge of an organic chemist, for example those included in standard texts such as 
-Protective Groups in Organic Synthesis" T.W. Greene and R.G.M.Wuts, 2nd Ed. Wiley 
I99I. including ethers (for example, methyl, methoxymethyl. allyl. benzyl and benzyl 
substituted with up to 2 substituents selected from CMalkoxy and nitro). silyl ethers (for 
example, t-butyldiphcnylsilyl and t-butyldimethylsilyl), esters (for example, acetate and 
benzoate) and carbonates (for example, methyl, benzyl and benzyl substituted with up to 2 
substituoits selected from C.^alkoxy and nitro). The removal of such a phenolic hydroxy 
protecting group may be effected by any of the procedures known for such a transformation, 
including those reaction conditions indicated in standard texts such as that indicated 
hereinbefoie. or by a related procedure. The reaction conditions preferably being such that the 
hydroxy derivative is produced without unwanted reactions at other sites witfun die starting or 
product compounds. For example, where tiie protecting group P» is benzyl, the transforroation 
may convenienUy be effected by treatment of the oxindole derivative with an acid (as defined 
hereinbefoie in process (a)) particularly trifluoroacetic acid, preferably in the presence of an 
ether or thioether such as thioanisole. Such a reaction can be effected in the presence of an 
additional inert solvem or diluent (as defined hereinbefore in process (a)) advantageously at a 
temperature in the range 0 to 80«»C, convenienUy at about 40''C. 

(e) Production of those compounds of formula I and salts thereof wherein at least 
one R» is R«^^ wherein R'« is as defined hereinbefore and X' is -0-, -S-, -SO,-. -CONR"-. - 
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SO,NR». or -NR". (wherein R", R" and R'» each independently represents hydrogen. C,. 
,alkyl or C,.,aIkoxyC2.,alkyl) can be achieved by the reaction. convcnicnUy in the presence of 
a base (as defined hereinbefore in process (a)) of a compound of the fonnuia VIII: 



5 




(VIII) 

(wherein R', R», K\ n and X' are as hereinbefore defined and s is an integer from 0 to 3) with 
10 a compound of formula IX: 



R"-L' (DC) 

(wherein R" and L' are as hereinbefore defined), L' is a displaceable moiety for example a 
halogeno or sulphonyloxy group such as a bromo or medianesulphonyloxy group. The 
reaction is preferably effected in the presence of a base (as defined hereinbefore in process 
(a)) and advantageously in the presence of an inert solvent or diluent (as defined hereinbefore 
in process (a)), advantageously at a temperature in the range, for example 10 to 150X, 
conveniently at about SO'C. 

(0 Compounds of the fomiula I and salts thereof wherein at least one R' is R"X* 
wherein R'» is as defined hereinbefore and X* is -O-. -S-. or -NR"- (vrherein R'» represents 
hydrogen, C,.,alkyl or C,.jalkoxyC,.,alkyl) may be prepared by die reacUon of a compound of 
the formula X: 
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with a compound of the fonnula XI: 

R"-X*-H 



(X) 



00) 



(wherein L'. R'. K\ R\ R". n. s and X' are all as hereinbefore defined). The reaction may 
conveniently be effected in the presence of a base (as defined hereinbefore in process (a)) and 
10 advantageously in the presence of an inert solvent or diluem (as defined hereinbefore in 
process (a)), advantageously at a temperature in the range, for example 1 0 to 1 50"C, 
conveniently at about 100°C. 

(g) Compounds of the formula I and salts thereof wherein at least one R* is R'"X» 
wherein X' is as defined hereinbefore and R" is C,.,allcylR«, (wherein R" is selected fiom 
1 5 one of the following six groups: 

1) X"C,.3alkyl (wherein X" represents -O-, -S-. -SO,-. -NR^CO- or -NR^SO,- (wherein R** 
and R*' which may be the same or different are each hydrogen, C,.3allcyl or C, ^alkoxyC, 
,alkyl); 

2) NR"R" (wherein R« and R« which may be the same or different are each hydrogen, C,. 
20 jalkylorC,.jalkoxyC,.,alkyl); 

3) X"C,.,alkylX«R" (wherein X" represents -SO,-, -NR'^CO-. -NR"SO,. or NR« 
(wherein R». R". and R« which may be the same or different are each hydrogen, C,.,alkyl or 
C,.,alkoxyC,.jalkyl) and X* and R" are as defined hereinbefore); 

4) R* (wherein R" is as defined hereinbefore); 
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5) X'^R** (wfaerem X" represents -0-. -S-, -SO,-, -NR»CO-, -NR"SO,-. or -NR"- (wherein 
R", R", and R" which may be the same or different are each hydrogen, C,.3aikyi or C,. 
)alkoxyC2.,alkyl) and R** is as defined heretnbefoie); and 

6) X"C,.,alkylR»* (wherein X" represents -0-, -S-. -SOj-. -NR'*CO-, -NR"SOj- or -NR"- 
(wherein R", R" and R" each independently represents hydrogen, C,.}alkyl or C,.,alkoxyC,. 
,alkyl) and R^ is as defined hereinbefore);] 

may be prqiared by reacting a compound of the formula XII: 




(Xn) 

(vdierein L', X*, R', R*, R^ n and s are as hereinbefore defmed) with a compound of the 
formula XIII: 

R^-H (Xni) 

(Mt^erein R** is as defined hereinbefore) to give a compound of the formula I or salt thereof 
The reaction may conveniently be effected in the presence of a base (as defmed hereinbefore 
in process (a)) and advantageously in the presence of an inert solvent or diluent (as defined 
hereinbefore in process (a)), and at a temperature in the range, for example 0 to 1 SO"C, 
conveniently at about SO'C. 

Processes (aHd) and (g) are preferred over processes (e) and (f). 

(h) The production of those compounds of the formula I and salts thereof wherem 
one or more of the substitticnts (R\ is represented by -NR"R"*-, where one or both of R" 
and R" are Cjoalkyl, may be effected by the reaction of compounds of formula 1 wherein the 
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substituent (R\ is an amino group and an alkylating agent, preferably in the presence of a 
base as defined hereinbefore. Such alkylating agents are C,.}alkyl moieties bearing a 
displaceable moiety as defined hereinbefore such as C,,,alkyl halides for example C,.,alkyl 
chloride, bromide or iodide. The reaction is preferably effected in the presence of an inert 
5 solvent or diluent (as defined hereinbefore in process (a)) and at a temperature in the range, 
for example, 10 to lOO'C, conveniently at about ambient temperature. The production of 
compounds of formula I and salts thereof >wherein one or more of the substituents or is 
an amino group may be effected by the reduction of a corresponding compound of formula I 
wherein the substituent(s) at the corresponding position(s) of the quinazoHne and/or benz ring 
10 oftheoxindolegroupis/areanitrogroup(s). ThercductionmayconvenienUy be effected as 
described in process (i) hereinafter. The production of a compound of formula I and salts 
thereof wherein the substituent(s) at the corresponding position(s) of the quinazoline and/or 
benz ring of the oxindole group is/are a nitro group(8) may be effected by the processes 

described hereinbefore and hereinafter in processes (a-g) and (i-viu) using a compound 
1 5 selected from the compounds of the formulae O-XXXIII) in which the substituent(s) at the 
corresponding position(s) of the quinazoline and/or benz ring of the oxindole group is/are a 
nitro groi^Ks). 
Synthesis of Int«Mrp^t«|^ 

(i) The compounds of formula III and salts thereof, constitute a further feature of the 
present invention. Such compounds in which L' is halogeno may for example be prepared by 
halogenating a compound of the formula XIV: 



20 



25 



30 



O 




(XIV) 



(wherein R* and m are as hereinbefore defined). 

Convcniem halogenating agents include inorganic acid halides. for example thionyl 
chloride, phosphorus(in)chloride, phosphorus(V)oxychloride and phosphorus(V)chloride. 
The halogenation reaction is conveniently effected in Ute presence of an inert solvem or 
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diluent such as for example a halogenated solvent such as methylene chloride, 
tridiloromethane or carbon tetrachloride, or an aromatic hydrocarbon solvent such as benzene 
or toluene. The reaction is conveniently effected at a temperature in the range, for example 10 
. to ISO^'C, preferably in the range 40 to 100^. 
S The compounds of formula XIV and salts thereof which constitute a further feature 

of the present invention may for example be prepared by reacting a compound of the formula 
XV: 



O 



10 




(XV) 

IS (wherein R\ s and are as hereinbefore defined) with a compound of the formula XI as 
hereinbefore defined. The reaction may conveniently be e£fected in the presence of a base (as 
defined hereinbefore in process (a)) and advantageously in the presence of an inert solvent or 
diluent (as defined hereinbefore in process (a)), advantageously at a temperature in the range, 
for example 10 to ISO^'C, conveniently at about lOO^'C. 

20 The compounds of fomiula XIV and salts thereof may also be prepared by cyclising 

a compound of the foraiula XVI: 



O 



25 




(XVI) 

30 (wherein and m, areas hereinbefore defined, and A' is an hydroxy, alkoxy (preferably C,. 
4alkoxy) or amino group) whereby to form a compound of formula XIV or salt thereof The 



W097/421S7 



-41- 



PCT/GB97/0U11 



cyclisation may be efifected by reacting a compound of the formula XVI, where A' is an 
hydroxy or alkoxy groiq>, with fonnamide or an equivalent thereof efifective to cause 
cyclisation whereby a compound of formula XIV or salt thereof is obtained, such as [3- 
(dimethy!amino)-2-azaprop-2H»iyUdene]dimethylanmonium chloride. The cyclisation is 
5 conveniently effected in the presence of formamide as solvent or in the presence of an inert 
solvent or diluent such as an ether for example 1 ,4-dioxan. The cyclisation is conveniently 
effected at an elevated temperature, preferably in the range 80 to 200®C. The compounds of 
formula XIV may also be prepared by cyclising a compound of the formula XVI, wheie A' is 
an amino gioup, vdth formic acid or an equivalent thereof effective to cause cyclisation 

10 Mdiereby a compound of formula XIV or salt thereof is obtamed. Equivalents of formic acid 
effective to cause cyclisation include for example a tri-C|^lkoxymethane, for example 
triethoxymethane and trimethoxymethane. The cyclisation is conveniently effected in the 
presence of a catalytic amount of an anhydrous acid, such as a sulphonic acid for example p- 
toluenesulphonic acid, and in the presence of an inert solvent or diluent such as for example a 

1 5 halogenated solvent such as methylene chloride, trichloromethane or carbon tetrachloride, an 
ether such as diethylether or tetrahydrofuran, or an aromatic hydrocarbon solvent such as 
toluene. The cyclisation is conveniently effected at a temperature in the range, for example 1 0 
to I OO^C, preferably in the range 20 to 50*C- 

Compotmds of formula XVI and salts thereof, which constimte a further feature of 

20 the present invention, may for example be prepared by the reduction of the nitro group in a 
compound of the formula XVII: 



O 




O 

(XVII) 

25 

(wherein R^, m and A^ are as hereinbefore defined) to yield a compound of formula XVI as 
hereinbefore defined. The reduction of the nitro group may conveniently be effected by any of 
the procedures known for such a transformation. The reduction may be carried out, for 
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example, by the hydrogenation of a solution of the nitro compound in the presence of an inert 



hydrogenatton reactions such as palladium or platinum. A further reducing agent is, for 
example, an activated metal such as activated iron (produced for example by washing iron 
S powder with a dilute solution of an acid such as hydrochloric acid). Thus, for example, the 
reduction may be effected by heating the nitro compound and the activated metal in the 
presence of a solvent or diluent such as a mixture of water and alcohol, for example methanol 
or ethanol. to a temperature in the range, for example 50 to I SO'C, conveniendy at about 
70^. 

0 Compounds of the formula XVII and salts thereof which constitute a further feanire 

of the present invention, may for example be prepared by the reaction of a compound of the 
formula XVIII: 



(wherein R'. s. L' and A' are as hereinbefore defined) with a compound of the formula XI as 
hereinbefore defined to give a compound of the formula XVII. The reaction of the 
compounds of formulae XVIIl and XI is conveniently effected under conditions as described 
20 for process (f) hereinbefore. 

Compounds of foimula XVII and salts thereof wherein at least one R* is R'"X' and 
wherein X' is -0-. -S-. -SO,-. -CONR"-, -SO,NR»- or -NR"- (wherein R". R" and R" each 
independently represents hydrogen. C,.jalkyl or C,.,alkoxyC,.,aIkyl), may for example also be 
prepared by the reaction of a compound of the formula XIX: 



solvent or diluent as defined hereinbefore in the presence of a metal effective to catalyse 




15 



(XVIII) 



25 
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ro 



(xpo 



(wherein R\ s. A' and X' are as hereinbefore defined) with a compound of the fonnula IX as 
5 hereinbefore defined to yield a compound of formula XVII as hereinbefore defined. The 

reaction of the compounds of fonnulae XDC and DC is conveniently effected under conditions 

as described for process (e) hereinbefore. 

The compounds of fonnula III and salts thereof wherein at least one R' is R"*X* and 

wherein X' is -0-, -S-. -SO,-. -CONR«-, -SO,NR"- or -NR"- (wherein R". R" and R'* each 
10 independendy represents hydrogen, C,.^l or C,jalkoxyC,.,alkyI), may also be prepared for 

example by reacting a compound of the formula XX: 



(wherein R'. X' and s are as hereinbefore defined, and L' represents a displaceable protecting 
moiety) with a compound of the formula IX as hereinbefore defined, whereby to obtain a 
compound of fonnula III in which L' is represented by L'. 

A compound of formula XX is conveniently used in which represents a phenoxy 
group which may if desired carry up to 5 substituents, preferably up to 2 substituents, selected 
from halogeno, nitro and cyano. The reaction may be conveniently effected under conditions 
as described for process (e) hereinbefore. 



IS 




(XX) 
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The compounds of fonnula XX and salts thereof which constitute a fuither feature 
of the present invention may for example be prepared by deprotecting a compound of the 
formula XXI: 



(\vheiein K\ P^, X\ s and are as hereinbefore defined). Deprotection may be effected by 
10 techniques well known in the literature, for example where represents a benzyl group 
deprotection may be effected by hydrogenolysis or by treatment with trifluoroacetic acid. 

One compound of formula III may if desired be converted into another compound of 
fonnula III in vdiich the moiety is different. Thus for example a compound of formula III 
in which L' is other than halogeno, for example optionally substituted phenoxy, may be 
1 5 converted to a compoimd of formula III in which L' is halogeno by hydrolysis of a compound 
of formula III (in which L' is other than halogeno) to yield a compound of formula XIV as 
hereinbefore defined, followed by introduction of halide to the compound of formula XIV, 
thus obtained as hereinbefore defined, to yield a compound of formula III in which L' 
represents halogen. 

20 (ii) Compounds of formula IV and salts thereof may be prepared by any of the known 
procedures, references include: *'The Chemistry of Indoles** R. J. Sundberg page 341, 1970 
Academic, New Yoric, Gassman and Bergen, 1974, Jnl. Am. Chem. Soc, 96, SS08 and 55 12, 
Quallich and Morrissey, 1993, Synthesis, 51, Cherest et al., 1989, Tetrahedron Letters, 30, 
715, Marfat el al., 1987, Tetrahedron Letters, 28, 4027-4030. 

25 (iii) The compounds of formula V and salts thereof, constitute a further feature of the 

present invention, and may for example be prepared by the reaction of a compound of formula 
III as hereinbefore defined with a compound of the formula XXII: 



5 




(XXI) 
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(XXII) 



(wherein R', n and P' are as hereinbefore defined). The reaction may for example be effected 
as described for process (a) hereinbefore. 

The compounds of formula V and salts thereof may also be pnpaied by reacting a 
compound of formula XXIII: 



(wherein R\ K\ L\ n, s and P' are as hereinbefore defined) with a compound of formula XI a: 
hereinbefore defined. The reaction may for example be eflGxted as described for process (f) 
above. 

The compounds of formula V and salts thereof wherein at least one is R"^» and 
wherein X' is -O-, -S-, -SO,-, -CONR"-. -SOjNR"- or -NR"- (wherein R". R» and R" each 
independendy represents hydrogen. C,.,alkyl or C,.,aIlcoxyC,.,alkyl). may also be prepared by 
reacting a compound of formula XXIV: 



(R\ 




(xxni) 
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(XMV) 

S (wherein R^ R\ X?, s and P' are as heieinbefoie defined) with a compound of the fonnula 
IX as hereinbefore defined* The reaction may for example be effected as described for 
process (e) hereinbefore. 

The compounds of formula XXIII and salts thereof constitute a further feature of the 
present invention and may for example be prepared by reaction of a compound of formula 

10 XXV: 




(XXV) 

15 

(wherein R\ s and each L' are as hereinbefore defined, and the L' in the 4-position and the 
other L' in a further position on the quinazoline ring may be the same or different) with a 
compound of the formula XXII as hereinbefore defined. The reaction may be effected for 
example by a process as described in (a) above. 
20 Compounds of the formula XXIV and salts thereof which constitute a further 

feature of the present invention may be made by reacting compounds of the formulae XXI and 
XXII as hereinbefore defined* under conditions described in (a) hereinbefore, to give a 
compound of formula XXVI: 
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(XXVI) 

(wherein R', K\ ?\ P», X'. s and n are as hereinbefore defined with the proviso that X' is not - 
CH,-) and then deprotecting the compound of fonnula XXVI for example as described in (i) 
above. 

(iv) Compounds of the foranuia VI and salts thereof constituc a further feature of the 
present invention and may be made by the reaction of a compound of formula in as 
hereinbefore defmed with a compound of the fonnula XXVII: 




(XXVII) 

(wherein R'. n. and Y are as hereinbefore defmed). The reaction may for example be effected 
as described for the process (a) hereinbefore. 

(v) The compounds of formula VII and salts thereof, constitute a further feature of 
the present invemion. and may for example be prepared by the reaction of a compound of 
formula III as hereinbefore defined with a compound of the formula XXVHI: 
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(wherein R', R', n, pi and are as hereinbefore defined). The reaction may for example be 
effected as described for process (a) hereinbefore. 

The compounds of formula VII and salts thereof may also be prepared by reacting a 
compound of formula XXIX: 




(XXIX) 

to 

(Mlierein R', R\ R\ L'. n, pi, s and are as hereinbefore defined) with a compound of 
formula XI as hereinbefore defined. The reaction may for example be effected as described 
for process (0 above. 

The compounds of formula VII and salts thereof wherein at least one R* is R"^' 
15 and wherein X* is -0-, -S-, -SO,-, -CONR"-. -SO,NR"- or -NR'*- (wherein R", R" and R" 
each indepoidently represents hydrogen, C,.,alkyl or C,.,aikoxyC2.]alkyl), may also be 
prepared by reacting a compound of formula XXX: 




20 



(XXX) 
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(wherein R', K\ R\ X^ n, s, pi and are as hereinbefore defined) with a compound of the 
foimula DC as hereinbefore defined. The reaction may for example be effected as described 
for process (e) hereinbefore. 

The compounds of formula XXIX and salts tiiereof may for example be prepared by 
5 the reaction of a compound of formula XXV as hereinbefore defined with a compound of the 
fonnula XXVIII as hereinbefore defined. The reaction may be effected for example by a 
process as described in (a) above. 

Compounds of the formula XXX and salts thereof may be made by reacting 
compounds of the formulae XXI and XXVDI as hereinbefore defined, under conditions 
1 0 described in (a) hocinbefore, to give a confound of fomiula XXXI: 




(XXXI) 

1 5 (wherein R', K\ R\ P\ X*. p 1 , n and s are as hereinbefore defined with the proviso that X' is 
not -CH,-) and then d^rotecting the compound of fonnula XXXI for example as described in 
(i) above. 

(vi) Compounds of fonnula Vin as hereinbefore defined and salts thereof constitute a 
fiirthcr feature of the present invention and may be made by deprotecting the compound of 
20 fonnula XXXII: 
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R 




(XXXII) 



S (whmin K\ R^ R\ P^, X^ s and n are as hereinbefore defined with the proviso that X' is not - 
CH|-) by a process for example as described in (i) above. 

Compounds of tl^ formula XXXII and salts thereof which constitute a further 
feature of the present invention may be made by reacting compounds of the formulae XXI and 
IV as heranbefore defined* under the conditions described in (a) hereinbefore, to give a 

10 compound of the formula XXXII or salt thereof. 

(vii) Compounds of the formula X and salts thereof constitute a further feature of the 
piesent invention and may be made by reacting compounds of the formulae XXV and IV as 
hereinbefore defined, the reaction for example being effected by a process as described in (a) 
above. 

1 5 (viii) Compounds of formula XII as defined hereinbefore and salts thereof constitute a 

further feature of the present invention and nuiy for example be made by the reaction of 
compounds of formula VIII as defined hereinbefore vdth compounds of the formula XXXIII: 



(wherein L* is as hereinbefore defined) to give compounds of formula XII or salts thereof. 
The reaction may be effected for example by a process as described in (e) above. 

When a pharmaceutically acceptable salt of a compound of the formula I is required, 
25 it may be obtained, for example, by reaction of said compound with, for example, an acid 
using a conventional procedure, the acid having a pharmaceutically acceptable anion. 



L*-C, 



..salkyl 



20 



(XXXIII) 



wo 97/42187 



-51- 



PCT/GB97/D1211 



Many of the intermediates defined herein are novel, for example, those of the 
foimuiae HI. V. VI. VII. VIII. X. XII. XIV. XV, XVI. XVII, XVIII, XDC. XX. XXI, XXTO. 
XXIV. XXV. XXVI. XXIX. XXX. XXXI and XXXII and these are provided as a further 
feature of the invaition. 

5 The identification of compounds which potently inhibit the tyrosine kinase activity 

associated with the VEGF receptors such as Fit and/or KDR and which inhibit angiogenesis 
and/or increased vascular peimeabUity is desirable and is the subject of the present invention. 
These properties may be assessed, for example, using one or more of the procedures set out 
below: 

10 fa> In Vitro Receptor Tyrosine Kinase Inhihitinn Tinrt 

This assay determines the ability of a test compound to inhibit tyrosine kinase 
activity. DNA encoding VEGF. FGF or EGF receptor cytoplasmic domains may be obtained 
by total gene synthesis (Edvwrds M, International Bbtechnology Lab 5(3). 19-25. 1987) or by 
cloning. These may then be expressed in a suit^le expression system to obtain polypeptide 

15 with tyrosine kinase activity. For example VEGF. FGF and EGF receptor cytoplasmic 
domains, which were obtained by expression of recombinant protein in insect cells, were 
fBund to display Intrinsic tyrosine kinase activity. In the case of the VEGF receptor Fit 
(Genbank accession number X51602), a 1 .7kb DNA fragment encoding most of the 
cytoplasmic domain, commencing with methionine 783 and including the termination codon, 

20 described by Shibuya et al (Oncogene, 1990. 5: 519-524). was isolated from cDNA and 

cloned into a baculovirus transplacement vector (for example pAc YMl (see Tlw Baculovirus 
Expression System: A Laboratory Guide, LA. King and R. D. Possee, Chapman and Hall. 
1992) or pAc360 or pBlueBacHis (available from Invitrogen Corporation)). This recombinant 
construct was co-transfected into insect cells (for example Spodoptera frugiperda 21 (Sf2 1 )) 

25 with viral DNA (eg Pharmingen BaculoGold) to prepare recombinant baculovirus. (Details of 
the methods for the assembly of recombinant DNA molecules and the preparation and use of 
recombinant baculovirus can be found in standard texts for example Sambrook et al. 1989, 
Molecular cloning - A Laboratory Manual. 2nd edition. Cold Spring Harbour Laboratory 
Press and O'Reilly et al, 1992. Baculovinis Expression Vectors - A Laboratory Manual, W. H. 

30 Freeman and Co. New York). For other tyrosine kinases for use in assays, cytoplasmic 
fragments starting from methionine 806 (KDR, Genbank accession number L04947), 
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methionine 668 (EGF receptor, Genbank accession number XOOS88) and methionine 399 
(FGF Rl receptor, Genbank accession number XSl 803) may be cloned and expressed in a 
similar manner. 

For expression of cFlt tyrosine kinase activity, Sf2I cells were infected with 
plaque-pure cFlt recombinant virus at a multiplicity of infection of 3 and harvested 48 hours 
later. Harvested cells were washed with ice cold phosphate buffered saline solution (PBS) 
(lOmM sodium phosphate pH7.4, 138mM sodium chloride, 2.7mM potassium chloride) then 
resuspended in ice cold HNTG/PMSF (2QmM Hopes pH7.S, 1 SOmM sodium chloride, 1 0% 
v/v glycerol, 1% v/v Triton XIOO, LSmM magnesium chloride, ImM ethylene glycol- 
bisCPaminoethyl ether) Na^,N\N'-teliaacetic acid (EGTA), ImM PMSF 
(phenylmethylsulphonyl fluoride); the PMSF is added just before use from a freshly-prepared 
lOOmM solution in methanol) using 1ml HNTG/PMSF per 10 million ceils. The suspension 
was centrifuged for 10 minutes at 13,000 ipm at 4T, the supernatant (enzyme stock) was 
removed and stored in aliquots at -70^. Each new batch of stock enzyme was titrated in the 
assay by dilution with en^rme diluent (lOOmM Hepes pH 7.4, O^mM sodium orthovanadate, 
0.1% v/v Triton XIOO, 0.2mM dithiothreitol). For a ^ical batch, stock enzyme is diluted 1 
in 2000 with enzyme diluent and SOfil of dilute enzyme is used for each assay well. 

A stock of substrate solution was prq)ared from a random copolymer containing 
tyrosine, for example Poly (Glu. Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1 mg/ml stock in 
PBS at -20*C and diluted 1 in 500 with PBS for plate coating. 

On the day before the assay 100^1 of diluted substrate solution was dispensed into 
all wells of assay plates (Nunc maxisorp 96*well immunoplates) which were sealed and left 
overnight at 4''C. 

On the day of the assay the substrate solution was discarded and the assay plate 
wells were washed once with PBST (PBS containing 0.05% v/v Tween 20) and once with 
SOmM Hepes pH7.4. 

Test compounds were diluted with 10% dimethylsulphoxide (DMSO) and 25^1 of 
diluted compound was transferred to wells in the washed assay plates. "Total" conui)! wells 
contained 10% DMSO instead of compound. Twenty five microlitres of 40mM 
manganese(II)chloride containing 8^M adenosine*S*-triphosphate (ATP) was added to all test 
wells except "blank" control wells which contained manganese(II)chloride without ATP. To 
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start the reactions SOfil of freshly diluted en^e was added to each well and the plates were 
incubated at room temperature for 20 minutes. The liquid was then discarded and the wells 
were washed twice with PBST. One hundred microlities of mouse IgG anti-phosphotyiosine 
antibody (Upstate Biotechnology Inc. product 0S-321>, diluted 1 in 6000 with PBST 
containing 0.5% w/v bovine seium albumin (BSA), was added to each well and the plates 
were incubated for 1 hour at room temperature before discarding the liquid and washing the 
weUs twice with PBST. One hundred microlitres of horse radish peroxidase (HRPMinked 
sheep anti-mouse Ig antibody (Amersham product NXA 931), diluted I in 500 with PBST 
containing 0.5% w/v BSA, was added and the plates were incubated for 1 hour at mom 
temperature before discarding the liquid and washing the wells twice with PBST. One 
hundred microtitres of 2,2*-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) 
solution, freshly prepared using one 50mg ABTS tablet (Boehringer 1204 521) in 50ml 
freshly prepared 50mM phosphate-citrate buffer pH5.0 + 0.03% sodium perborate (made with 
1 phosphate citrate bufifer with sodium perborate (PCSB) capsule (Sigma P4922) per 100ml 
1 S distilled water), was added to each well. Plates were then incubated for 20-60 minutes at 
room temperature until the optical density value of the "total* control weUs, measured at 
405nm using a plate reading spectrophotometer, was approximately 1.0. "Blank" (no ATP) 
and "total" (no compound) control vahies were used to determine the dilution range of test 
conqx)und which gave 50% inhibtion of enzyme activity. 

(b\ In Vitm HUVPr Pmf jf^ptipn Affff-y 

This assay determines the ability of a test compound to inhibit the growth factor- 
stunulated proUfetation of human umbilical vein endothelial cells (HUVEC). 

HUVEC cells were isolated m MCDB 13 1 (Gibco BRL) + 7.5% v/v foetal calf 
senmi (PCS) and were plated out (at passage 2 to 8), in MCDB 13 1 .+ 2% v/v PCS + 3ng/ml 
heparin + l^g/ml hydrocortisone, at a concentration of 1000 cells/well in 96 well plates. 
After a minimum of 4 hours they were dosed with the appropriate growth factor (i.e. VEGF 
3ng/ml. EOF 3ng/ml or b-FGF 0.3ng/ml) and compound. The cultures were then incubated 
for 4 days at 37X: with 7.5% CO,. Onday4thecultures were pulsed with IjiCi/wellof 
tritiated-tiiymidine (Amersham product TRA 61) and incubated for 4 hours. The cells were 
harvested using a 96-well plate harvester (Tomtek) and then assayed for incorporation of 
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tritium with a Beta plate counter. Incorporation of radioactivity into cells, expiessed as cpm, 
was used to measure inhibition of growth fiictor-stimulated cell proliferation by compounds. 

(c) In Vivo Rat Uterine Oedema Assay 
S This test measures the capacity of compotmds to reduce the acute increase in uterine 

weight in rats which occurs in the first 4-6 hours following oestrogen stimulation. This eariy 
increase in uterine weight has long been known to be due to oedema caused by increased 
permeability of the uterine vasculature and recently Cullinan-Bove and Koos (Endocrinology, 
1993,133:829-837) demonstrated a close temporal relationship with increased expression of 

10 VEGFmRNA in the uterus. We have found that prior treatment oftheiats with a nwtralising 
monoclonal antibody to VEGF significantly reduces the acute increase in uterine weight, 
confirming that the increase in weight is substantially mediated by VEGF. 

Groups of 20 to 22-day old rats were treated with a single subcutaneous dose of 
oestradiol benzoate (2.5|ig/ral) in a solvent, or solvent only. The latter served as unstimulated 

15 controls. Test compounds were orally administered at various times prior to the 

administration of oestradiol benzoate. Five hours after the administration of oestradiol 
benzoate the rats were hunuuiely sacrificed and their uteri were dissected, blotted and 
weighed. The increase in uterine weight in groups treated with test compound and oestradiol 
benzoate and with oestradiol benzoate alone was compared using a Student T test Inhibition 

20 of the effect of oestradiol benroate was considered significant when pO.05. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a compound of the formula I as defined hereinbefore or a 
pharmaceutically acceptable salt thereof, in association with a pharmaceutically acceptable 
excipientor carrier. 

25 The composition may be in a form suitable for oral administration, for example as a 

tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular, 
intravascular or infusion) for example as a sterile solution, suspension or emulsion, for topical 
administration for example as an ointment or cream or for rectal administration for example as 
a suppository. In general the above compositions may be prepared in a conventional marmer 

30 using conventional excipients. 
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The compositions of the present invoition are advantageously presented in unit 
dosage forai. The compound wiU nonnaUy be adaunistered to a wami-biooded animal at a 
unit dose within the lange 5-5000mg per square metre body area of the animal, i.e. 
approximately 0. 1 -lOOmg/kg. A unit dose in the range, for example, 1 -lOOmg/kg, preferably 
1-SOmg/kg is envisaged and this normally provides a therapemicaHy-efTective dose. A unit 
dose form such as a tablet or capsule will usually contain, for example l-250mg of active 
ingredient. 

According to a further aspect of the present invention there is provided a compound 
of the fonnula I or a pharmaceutically acceptable salt thereof as defined hereinbefore for use 
in a method of treatment of the human or animal body by diei^. 

We have found that compounds of the present invention inhibit VEGF receptor 
tyrosine kinase activity and FGF Rl receptor tyrosine kinase activity and are therefore of 
interest for their anUangiogenic effects and/or their ability to cause a reducHon in vascular 
permeability. 

A further feature of the presem invention is a compound of fomiula I. or a . 
pharmaceutically acceptable salt tfaeieot for use as a medicament, convenienUy a compound 
of formula I, or a pharmaceuUcally acceptable salt thereof, for use as a medicamem for 
producing an antiangiogenic and/or vascular permeability reducing effect in a waim-blooded 
animal such as a human being. 

Thus according to a further aspect of the invention there is provided the use of a 
compound of the fomiula I. or a pharmaceutically acceptable salt thereof in the manufacture 
of a medicamem for use in the production of an antiangiogenic and/or vascular permeability 
reducing effect in a waim-blooded animal such as a human bemg. 

According to a further feature of the mvention there is provided a method for 
producing an antiangiogenic and/or vascular pemieabUity reducing effect in a waim-blooded 
animal, such as a human being, in need of such treatmem which comprises administering to 
said animal an efTective amount of a compound of formula I or a pharmaceutically acceptable 
salt thereof as defined hereinbefore. 

As stated above the size of the dose required for the therapeutic or prophylactic 
treatment of a particular disease state will necessarily be varied depending on the host treated, 
the route of administration and the severity of the Uhiess being treated. Preferably a daily 
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dose in the range of I*SOmg/kg is employed However the daily dose will necessarily be 
varied depending iqwn the host treated* the particubr route of administration, and the severity 
of the ilhiess being treated. Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient 
S The antiangiogenic and/or vascular permeability reducing treatment defmed 

hereinbefore may be applied as a sole therapy or may involve^ in addition to a compound of 
the invention, one or more other substances and/or treatments. Such conjoint treatment may 
be achieved by way of the simultaneous, sequential or separate admiiustration of the 
individual components of the treatment. In the field of medical oncology it is normal practice 
10 to use a combination of different forms of treatment to treat each patient with cancer. In 
medical oncology the other component(s) of sudi conjoint treatment in addition to the 
antiangiogenic and/or vascular permeability reducing treatment defined hereinbefore may be: 
surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories 
of therapeutic agent: 

1 S (i) other antiangiogenic agents that work by different mechanisms fiom those defined 

hereinbefore (for example linomide, inhibitors of integrin avP3 funcdon, angiostatin, razoxin, 
thalidomide); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen,toremifene, raloxifene, 
droloxifene, iodoxyfene), progestogens (for example megestrol acetate), aromatase inhibitors 

20 (for example anastrozole, letrazole, vorazole, exemestane), antiprogestogens, antiandrogens 
(for example flutamide, nilutamide, bicalutamide, cyproterone acetate), LHRH agonists and 
antagonists (for example goserelin acetate, luprolide), inhibitors of testosterone Sa« 
dihydroreductase (for example finasteride), anti-invasion agents (for example 
metalloproteinase inhibitors like marimastat and inhibitors of urokinase plasminogen activator 

25 receptor function) and inhibitors of growth factor function, (such growth factors include for 
example EGF, platelet derived growth factor and hepatocyte growth factor such inhibitors 
include growth factor antibodies, growth factor receptor antibodies, tyrosine kinase inhibitors 
and serine/threonine kinase inhibitors); and 

(iii) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
. 30 oncology, such as antimetabolites (for example antifolates like methotrexate, 

fluoropyrimidines Uke 5-fluorouracil, purine and adenosine analogues, cytosine arabinoside); 
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antitumour antibiotics (for example anthracyciines like doxorubicin, daunomycin, epirubidn 
and idanibicin, mitomycin-C, dactinomycin, mithramycin); platinum derivatives (for example 
cisplatin, carbopiatin); alkylating agents (for example nitrogen mustard* meiphalan, 
chlorambucil, busulphan, cyclophosphamide, ifosfamtde, nitrosoureas, thiotepa); antimitotic 
S agents (for example vinca alkaloids like vincrisitine and taxoids like taxol, taxoteie); 
topoisomerase inhibitors (for example ^ipodophyllotoxins like etoposide and teniposide, 
amsacrine, topotecan). 

As stated above the compoiuids defined in the present invention are of interest for 
tiidr antiangiogenic and/or vascular pemieability reducing effects. Such compounds of die 

1 0 invention are expected to be useful in a wide range of disease states including cancer, 

diabetes, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic 
nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation and 
ocular diseases with retinal vessel proliferation. In particular such compounds of the 
invention are expected to slow advantageously the growdi of primary and recurrent solid 

IS tumours of, for example, the colon, breast, prostate, lungs and skin. More particulariy such 
compounds of the invention are expected to inhibit the growtii of tfiose primary and tecunent 
solid tumours which are associated witfi VEGF and/or FGF, especially tiiose tumours which 
are significantly dependent on VEGF and/or FGF for their growtii and spread, including for 
example, certain tumours of the colon, breast, prostate, lung, vulva and skin. 

20 In addition to their use in therapeutic medicine, tiie compounds of formula I and 

their pharmaceutically acceptable salts are also useful as pharmacological tools in the 
development and standardisation of in vitro and in vivo test systems for the evaluation of the 
effects of inhibitors of VEGF receptor tyrosine kinase activity and FGF Rl receptor tyrosine 
kinase activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as 

2S . part of the search for new therapeutic agents. 

It is to be understood that where tiie term "ether'' is used anywhere in titis 
specification it refers to dietiiyl etiier. 

The invention will now be illustrated in tiie following non-limiting Examples in 
which, unless otherwise stated:- 
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((i) evaporations were carried out by rotaiy evaporation in vacuo and work*up 
procedures were carried out after removal of residual solids such as drying agents by 
filtration; 

(ii) operations were carried out at ambient temperature, that is in the range 18*2S^C 
S and under an atmosphere of an inert gas such as argon; 

(iii) column chromatognq>hy (by the flash procedure) and medium pressure liquid 
chromatography (MPLC) were performed on Merck Kieselgel silica (Ait 938S) or Merck 
Lichroprep RP-18 (Art 9303) reversed-phase silica obtained from E. Merck, Darmstadt, 
Geimany; 

10 (iv) yields are given for illustration otdy and are not necessarily die maximum 

attainable; 

(v) melting points are uncorrected and were determined using a Mettler SP62 
automatic melting point apparatus, an oil-bath apparatus or a Koffler hot plate apparatus. 

(vi) the structures of the end-products of the formula I were confirmed by nuclear 

1 S (generally proton) magnedc resonance (NMR) and mass spectral techniques; proton magnetic 
resonance chemical shift values were measured on the delta scale and peak multiplicities are 
shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; q, quartet, quin, 
quintet; 

(vii) intermediates were not generally fully characterised and purity was assessed 
20 by thin layer chromatogrqihy (TLC), high-performance liquid chromatography (HPLC), 

infra-red (IR) or Nh4R analysis; 

(viii) petroleum ether refers to that fraction boiling between 40-60^C 

(ix) the following abbreviations have been used:- 

25 DMF bLH-dimethylformamide 

DMSO dimethylsulphoxide 
TFA trifluoroacetic acid 
THF tetrahydrofuran.] 



30 
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Example 1 

Potassium bis(tiimethylsilyl)ainide (Sml of a O.SM solution in toluene, 2.5inmol) 
was rapidly added at ambient temperature to a solution of 4-chloio-6 J-dimethoxyquinazoUne 
(337mg, LSmmol) and 1-methyloxindole (368mg. 2.Smmol), (prepared according to the . 
5 method described in J. Am. Chem. Soc 1945, 67, 1656), in THF (30ml). After 30 minutes, 
the precipitate was collected by filtration and washed with ether. A second precipitate was 
isolated from the filtrate. The two solids were nuxed and purified by column flash 
chromatography using methylene chloride/methanol (96/4 and 94/6) as eluent. During the 
evaporation of the solvents, the compound crystallised. The solid was filtered off, washed 
10 with ether and dried under vacuum to give 6,7-dimethoxy-4.(l.methyIoxuidoK3- 
yl)quinazoiuie (103mg, 20%) as red orange needles, 
ntp. 233-235»C 

'H NMR Spectrum: (DMSOd«, TFA) 3.37(s, 3H); 3.85(s, 3H); 4.00(s. 3H); 7. 1 l(t, IH); 
7.16(d, IH); 7.26(t, IH); 7.27(s, IH); 7.72(d. IH); 7.75(s. IH); 8.90(s. IH) 
15 MS-ESI:336[MHr 

Elemental analysis: Found C 66.6 H 5.3 N 12.3 

C„H„N,0, 0.4H,O Requiies C 66.6 H5.2 N 12.3% 

The starting material was prepared as follows: 

20 A mixture of 4,5-dimethoxyanthranilic acid (19.7g) and formamide (lOml) was 

stirred and heated at 190*C for 5 hours. The mucture was allowed to cool to approximately 
SO^C and water (50ml) was added. The mbcture was then allowed to stand at ambient 
temperature for 3 hours. The precipitate was collected by filtration, washed with water and 
dried to give 6,7-dimethoxy-3,4-dihydroquinazolin-4-one (3.65g). 

25 To a portion (2.06g) of the material so obtained were added thionyl chloride (20ml) 

and DMF (1 drop) and the mixture stirred and heated at reflux for 2 hours. Excess thionyl 
chloride was removed by evaporation and the residue was partitioned between ethyl acetate 
and a saturated aqueous sodium hydrogen carixmate solution. The organic phase was washed 
vwth water, dried (MgSOJ and die solvent removed by evaporation. The residue was purified 

10 by column chromatography using increasingly polar mixtures of methylene chloride and ethyl 
acetate as eluent to give 4-chloro-6,7-dimethoxyquina2oline (0.6g, 27%). 
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EMmDle2 

Potassium bis(trunethylalyl)ainide (48inl of a OJM solution in toluene, 24nunol) 
was rapidly added to a solution of 4<hloio-6-metlioxy-7-(2-inethoxyethoxy)quinazoline 

S (3.2g, 1 1 .9mmol) and 1 -dietfioxymethy loxindole (4.0g, 1 4.9minoI), (prepared according to 
Synthesis 1975, 1 68), in THF (240ml) at ambient temperature. After 2.houis, the precipitate 
was filtered off and wa^ed with ether. Hie filtrate was evap<»ated. The residue was mixed 
with the precipitate and partitioned between methylene chloride and water and the organic 
phase washed with saturated aqueous sodium chloride solution. The organic layer was dried 

10 (MgSOJ and the solvent removed by evaporation. The residue was purified by column flash 
chromatography using methylene chloride^methanol (9S/S) as eluent The purified product 
was triturated with a mixture of ether and petroleum ether to give 4-(l- 
diethoxymethyIoxindoi-3-yl)^-methoxy-7-(2-methoxyethoxy)quinazoUnc (4.03g, 74%) as 
a red orange solid. 

IS m.p. 148-150X 

'H NMR Spectrum: (DMSOdj, TFA) 1.07(t, 6H); 3.37(s. 3H); 3.45(q, 4H); 3.77-3.79(m, 2H); 
3.85(s, 3H); 4.34-4.37(m, 2H); 7.13-7.23(m, 2H); 7.28(s, IH); 7.87(br d, IH); 7.95(s, IH); 
8.07(d, IH); 8.64(s, IH); 9.44(s. IH) 
MS-ESl:490[MNar 
20 Elonental analysis: Found C 63.3 H6.6 N 8.9 

C„H2,N,O,0.4H2O Requires C 63.3 H6.3 N 8.9% 



The starting material was prepared as follows: 

A mucture of ethyl 4-hydroxy-3^ethoxyben2oate (9.8g, SOmmol), 2-bronioethyl 
25 naethyl ether (8.46ml, 90mmol) and potassium carbonate (12.42g, 90mmol) in acetone (60ml) 
was heated at reflux for 30 hours. The mixture was allowed to cool and the solids removed by 
filtration. The volatiles were removed from the filtrate by evaporation and the residue 
triturated with hexane to give ethyl 3-methoxy-4-(2-methoxyethoxy)beazoate (1 1.3g. 89%) as 
a white solid. 
30 m.p. Sl-eff'C 
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'H NMR Spectnim: (DMSOdJ 1.31(t. 3H); 329(s, 3H); 3.32(s, 3H); 3.68(m, 2H); 4.16(in, 

2H); 4.28(q, 2H); 7.06(<i, IH); 7.45(d. IH); 7.56(dd, IH) 

MS.FAB:255[MH)* 

Ethyl 3-methoxy-4^-methoxyetboxy)benzoate (9.5g, 37inniol) was added in 
5 portions to stined concentrated nitric acid (7Snil) at 0°C. The mixture was allowed to wann 
to ambient temperature and sthred for a fuither 90 minutes. The mixture was diluted with 
water and extracted with methylene chloride, dried (MgS04) and the solvent removed by 
evaporation. The residue was triturated with hexane to give ethyl S-methoxy-4-(2- 
methoxyethoxy)-2-nitrobenzoate (10.6g, 95%) as an orange solid. 
10 m.p.68-69'*C 

'H NMR Spectrum: (DMSOdJ 1.27(t, 3H); 3.30(s, 3H); 3.69(m, 2H); 3.92(s. 3H); 4.25(m. 
2H); 4.29(q. 2H); 7.30(s, IH); 7.65(s, IH) 
MS-CI: 300 [MHl* 

A mixture of ethyl S-methoxy-4K2-methoxyethoxy)-2-nitroben2oate (10.24g. 

15 34mmol), cyclohexene (30nil) and 10% palladium-on-charcoal catalyst (2.0g) in methanol 
(150ml) was heated at reflux for 5 hours. The reaction mfocture was allowed to cool and 
diluted with methylene chloride. The catalyst was removed by fihration and the volatiles 
removed fiom the filtrate by eviration. The residue was recrystallised from ethyl 
acetate/hexane to give ethyl 2-amino-5-methoxy-4-(2-methoxyethoxy) benzoate (8.0g) as a 

20 buff solid. Formamide (80ml) was added to this product and the mixftire heated at 1 70°C for 
1 8 hours. About half the solvent was removed by evaporation under high vacuum and the 
residue was left to stand overnight. The solid product was collected by filtration, washed with 
ether and dried to give 6Hnethoxy-7-(2-racthoxycthoxy)-3,4-dihydroquinazolin-4^ne (5.3g, 
62% over two steps) as a grey solid. 

25 'H NMR Spectrum: (DMSOd») 3.35(s, 3H); 3.74(m, 2H); 3.89(s, 3H); 4.26(m, 2H); 7.15(s, 
IH); 7.47(s. IH); 7.98(s, IH); 12.03(brs. 1 H) 
MS-CI: 251 [MHf 

DMF (CSmi) was added to a mixture of 6-methoxy-7-(2-medioxyethoxy)-3.4- 
dihydroquinazolin-4-one (5.1g, 20mmol) in thionyl chloride (50ml). The mixture was stirred 
30 and heated at reflux for 3 hours, allowed to cool and the excess thionyl chloride removed by 
evaporation. The residue was suspended in methylene chloride and washed with aqueous 
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sodium hydrogen carbonate solution. The aqueous phase was extracted with methylene 
chloride and the combined extracts dried (MgSO^). The cnide product was lecrystallised from 
methylene chloride/hexane to give 4-chloro-6-methoxy-7-(2-methoxyethoxy)quina2oline 
(2.8g, 51%) as a fine white solid 
5 NMR Spectrum: (DMSOd^) 3.37(s, 3H); 3.77(m, 2H); 4.01(s, 3H); 4 J7(m, 2H); 7.40(s, 
IH); 7-49(s. IH); 8.88(s, IH) 
MS-CI:269[MH]^ 

Example 3 

10 2M Hydrochloric acid (4Qml, SOmmol) was added to a solution of - 

diethoxymethyloxindol-3-yl)-6*methoxy-7*{2-methoxy^oxy)quinazoline (3.7g, 79inmol), 
(prepared as described in Example 2), in ethanol (300ml) at 80^C. A precipitate rapidly 
qqpeared which then went into solution followed after IS minutes by the formation of a new 
precipitate. The mixture was stirred for 45 minutes at 80^C» the solid was collected by 

1 S filtration, washed with ethanol and then ether and dried imder vacuum at 6S^C to give 6^ 
methoxy-7-^-methoxyethoxy)-4-(oxindot*3-yl)qiiinazoluie (2.42g, 84%) as a red orange 
solid. 

m.p. 262-268*C 

'H NMR Spectrum: (DMSOd,. TFA) 338(s. 3H); 3.78(t, 2H); 3.87(s. 3H); 4.33(t, 2H); 7.02- 
20 7.07(m. 2H); 7.18(1, IH); 7.31(s, IH); 7.70(d, IH); 7.75(s. IH); 8.94(s, IH) 
MS -ESI: 366 [MH]' 

Elemental analysis: Found C S9.4 HS3 N 10.6 CI 4.8 

C20H19N3O4O.9H2OO.5SHCI Requires C S9.8 HS.4 N 10.S CI 4.9% 

25 Examole 4 

2M Hydrochloric acid (O.S4ml, l.OSmmol) was added to a solution of 4-<l- 
diethoxymethyloxindol-3-yl)-6-melhoxy-7-(2-methoxyelhoxy)quinazoiine (250mg, 
O.S3mmol), (prepared as described in Example 2), in ethanol (10ml) at ambient temperature. 
A precipitate rapidly iq>peared. The mixture was stirred for 30 minutes, the solid was 
30 collected by filtration washed with ethanol and then ether and dried under vacuum at 60^C to 
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give 4-(l-formyloxmdol-3-yl)-6-methoxy-7-(2-methoxyethoxy)quioazoline (141mg. 68%) 

as an orange solid 

m.p.228-230oC 

•H NMR Spectrum: (DMSOd^ TFA) 3.36(s, 3H): 3.77(t, 2H); 3.84(s, 3H); 4.34(t. 2H); 7.13(1. 
5 2H); 7.20(t, IH); 7.27(s. IH); 7.88(d. IH); 7.96(s, IH); 8.06(d. IH); 8.60(s, IH); 9.43(s, IH) 
MS-ESI:316[MNar 

Elemental analysis: Found C 62.6 H5.1 N 10.4 

C„H,^,O,0.4H,O Requires C 63.0 H5.0 N 10J% 

10 gy^ffp^ffg 

4-Chloro-6-methoxy-7-(3-motpholinopfopoxy)quina2oIine (338mg, Immol) was 
dissolved in THF (20ml) at 40*C, and l-diethoxymethyloxindole (705mg, 3mmol), (prepaied 
according to Synthesis 1975, 168), and sodium hydride (138mg, 5.8mmol. pns-washed with 
peUoleum ether) were added successively to the solution at ambient temperature. After 

1 S stirring for 45 minutes, the volati les were removed by evaporation and the residue dissolved 
in mediylene chloride. The solution was washed with an aqueous saturated sodium cMoride 
solution, dried (MgSO^) and the solvent removed by evaporation. The rendue was purified by 
column flash chromatography using methylene cMoride/ethyl acetate (1/1) followed by an 
increasingly polar mixnire of methylene chloride and methanol (2 to 4%) as eluent The 

20 purified product was triturated with ether, collected by filtration, washed with a 1/1 mixture of 
ether/petroleum ether and dried under vacuum to give 4-(l-dtethoxymethyloxindol-3-yl)-6- 
methoxy-7-<3-morpholinopropoxy)quinazoiine (425mg. 84%) as a yellow-orange solid. 
m.p. 174.176»C 

'H NMR Specuum: (CDCl,, CD,CO,D) 1.26(t, 6H): 2.33-2.41(m, 2H); 3.24-3.28(m. 6H); 
25 3.55.3,61(m. 2H); 3.75-3.82(m. 2H); 3.88(s, 3H); 3.95.3.97(m. 4H); 4.26^.29(m. 2H); 
6.48(8. IH); 7.07(t. IH); 7.14(t, IH); 7.31(s, IH); 7.63(d, IH); 7.81(s. IH); 8.27(s. IH) 
MS -ESI: 537 [MHJ* 

Elemental analysis: Found C 65.4 H7.1 N 10.5 

C29HJ6N4O4 Requires C 64.9 H6.8 N 10.4% 

30 

The starting material was prepared as follows: 
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A mixture of 4-hydroxy-3-methoxybeiizoic acid (4 Jg, 26.8mmol), 3- 
morpholinopropyl chloride (9.Sg, SS.Ommol), (prepared according to J. Am. Chem. Soc* 
1945, 62> 736), potassium carbonate (g.Og, SSmmol), potassiuin iodide (1 .Og, 0.22mmol) and 
DMF (SOmi) was stirred and heated at lOOT for 3 hours. The solid was removed by filtration 

S and the filtrate evaporated. The residue was dissolved in ethanol (SOml), 2M sodium 
hydroxide (50ml) was added and the mixture heated at 90^C for 2 lK>urs. After partial 
evaporation, the mixture was acidified with concentrated hydrochloric acid, washed with ether 
and then subjected to purification on a Diaion (trade mark of Mitsubishi) HP20SS resin 
cohimn, eluting with water and then with a gradient of methanol (0 to 25%) in hydrochloric 

10 acid (pH2). Partial evaporation of the solvents and lyophilisation gave 3-methoxy-4*(3- 
morpholinopropoxy)benzoic acid (8.65g, 97%). 

'HNMR Spectrum: (DM5C)dfi,TFA)2.17-2.24(ni,2H); 3.10.3.16(m, 2H); 3.30(t,2H); 

3.52(d, 2H); 3.71(t, 2H); 3.82(s, 3H); 4.01(br d, 2H); 4.l4(t, 2H); 7.08(d. IH); 7.48(d, IH); 

7.59(dd, IH) 
15 MS -ESI: 296 [MH]^ 

Fuming nitric acid (1 .5ml, 36.2inmol) was added slowly at O^C to a solution of 3* 

methoxy-4-(3-morphoiinopropoxy)ben2oic acid (7.78g, 23.5mmol) in TFA (25ml). The 

cooling bath was removed and the reaction mixture stirred at ambient temperature for 1 hour. 

The TFA was removed by evaporation and ice was added to the residue. The precipitate was 
20 collected by filtration, washed with a minimum of water followed by toluene and ether. The 

solid was dried tmder vacutun over phosphorus pentoxide to give S-methoxy*4-(3* 

morphoUnopropoxy)*2-nitrobenzoic acid (7.54g) which was used without further purification. 

'H NMR Spectrum: (DMSOd^ TFA) 2.16-2.23(m, 2H); 3.10-3.17(m, 2H); 3.30(t, 2H); 

3.52(d, 2H); 3.66(t, 2H); 3.93(s, 3H); 4.02(brd, 2H); 4.23(t, 2H); 7.34(s, IH); 7.61(s, IH) 
25 MS -EI: 340 [Mr 

Thionyl chloride (1 5ml) and DMF (0.05ml) were added to 5-methoxy-4-(3- 

morpholtnopropoxy)-2-niUrobenzoic acid (7.54g). The mixture was heated at 50**C for 1 hour, 

the excess thionyl chloride was removed by evaporation and by azeotroping with toluene (x2). 

The resulting solid was suspended in THF (200mt) and ammonia was bubbled through the 
30 mixture for 30 minutes. The precipitate was removed by filtration and washed with THF. 

After concentration of the filtrate by evaporation, the product crystallised and was collected 
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by filtration to give 5-inethoxy-4-(3-inoipholinopropoxy)-2-nitrobenzaniide (S^g) as light 
yellow ciystals which were used without further purification. 
•H NMR Spectxum: (DMSOd., TFA) 2.17.2.24<m, 2H); 3.1 l-3.18(m. 2H); 3.31(t, 2H); 
3.53(d, 2H); 3.67(t. 2H); 3.93(s. 3H); 4.03(br d, 2H); 4.21(t. 2H); 7.17(s. IH); 7.62(s, IH) 
MS -EI: 339 (M]* 

Concentrated hydtochloric acid (30ml) was added to a suspension of 5-methoxy-4- 
(3-moipholinopropoxy).2-nitroben2amide (5.67g) in methanol (150ml) and the mixnire was 
heated to 60°C. When the 5-methoxy-4.(3-morpholinopropoxy)-2-nitroben2amide had 
dissolved, iron powder (5.6g. KKhnmol) was added m portions to the reaction mixture wMch 
was then heated for 90 minutes. After cooling, the insolubles were removed by filtration 
through diatomaceous earth, the volatiles were removed bom the filtrate by evaporation and 
the residue was purified on a Diaion (trade marie of Mitsubishi) HP20SS resin column, fluting 
with water and then with hydrochloric acid (pH2). Concentration of the fractions by 
evaporation gave a precipitate which was collected by filtration and dried under vacuum over 
phosphorus pentoxide to give 2-amino-5-methoxy-4-(3-morpholinopropoxy)benzamide as a 
hydrochloride salt (4.67g, 75%) as beige crystals. 

'HNMR Spectrum: (DMSOd*. TFA) 2.22:2.28(m. 2H); 3.12(br t. 2H); 3.29(t, 2H); 3.51(d. 
2H); 3.75(t. 2H); 3.87(s. 3H); 4.00(br d. 2H); 4.12(t, 2H); 7.06(s, IH); 7.53(s. IH) 
MS -EI: 309 [MT 

A mixture of 2-amino-5-methoxy-4-(3-morpholinopropoxy)ben2amide (4.57g, 
12.25nimol) and Gold's reagent (2.6g, 15.89ramol) in dioxane (35ml) was heated at reflux for 
5 hours. Acetic acid (0.55ml) and sodium acetate (1 .Og) were added to the reaction mixmre 
which was heated for a fiither 3 hours. The mixnire was cooled to ambient temperature and 
the volatiles removed by evaporation. The residue was adjusted to pH7 with 2M sodium 
hydroxide and then purified on a Diaion (trade marie of Mitsubishi) HP20SS resin column, 
eluting with methanol (gradient of 0 to 60%) in water. Concentration of the fractions by 
evaporation gave a precipitate which was collected by filtration and dried under vacuum over 
phosphorus pentoxide to give 4.hydroxy-6-meUioxy-7.(3-moiphoIinopropoxy)quina2oline 
(3.04g, 78%) as a white solid. 

'H NMR Spectrum: (CDCl,) 2.10(q, 2H); 2.48(m. 4H); 2.56(t, 2H); 3.72(t. 4H); 4.00(s. 3H); 
4.24(t, 2H); 7.18(s. IH); 7.60(s. IH); 8.00(s. IH); 10.86(br s, IH) 
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MS -EI: 319 {Mr 

A mixture of 4-hydiroxy.6-methoxy-7«<3-morpholinopropoxy)quina2oKne (638mg, 
2nunol) and thionyl chloride (8ml) wras heated at reflux for 30 minutes. Excess thionyl 
chloride was ranoved by evqjoiation and by azeotroping with toluene (x2). The lesidue was 

S suspended in methylene chloride and 10% aqueous solution of sodium hydrogen carbonate 
was added to the mixnire. The organic layer was separated, dried (MgS04) and the solvent 
removed by evaporation. The residue was triturated with ether, the solid was collected by 
filtration, washed with ether and dried imder vacuum to give 4<hloio.6-methoxy'7<<3- 
moipholinopropoxy)quinazoUne (590mg, 87%). 

10 'H NMR Spectrum: (CDCI,) 2.10.2.16(m. 2H); 2.48(br s. 4H); 2.57(t. 2H); 3.73(t, 4H); 
4.05(s. 3H); 4.29(t. 2H); 7.36(s. IH); 7.39(s, IH); 8.86(s. IH) 
MS-ESI:337[MHr 

Example 6 

IS 2M Hydrochloric acid (3nil, 6nunol) was added to a solution of 4<1- 

dtethoxymethyloxindol-3-yl).6-methoxy-7-(3-mofpholinopropoxy)quinazoline(29Smg, 
0.5SmmolX (prepared as described in Example S), in etfianol (20nil) at 80*C. The mixture 
was stirred for 45 minutes at 80«C. After cooling of the reaction mixture, partial evaporation 
of the solvents led to the crystallisation of the compound. The solid was collected by 

20 filtration, washed with ethanol and then ether and dried under vacuum at SCC to give 6- 
methoxy-7.<3-morpholinopropoxy).4.(oxindol-3-yi)qttinazoline as a hydrochloride salt 
(207mg, 84%) as an orange solid. 
m.p. 180-183*>C 

'H NMR Spectram: (DMSOd^ TFA) 2.28-2.36(m, 2H); 3.13-3.20(m, 2H); 3.34-3.38(m, 2H); 
25 3.56(br d, 2H); 3.74(br t. 2H); 3.88(s, 3H); 4.04(dd, 2H); 4.3M.34(m, 2H); 7.03-7.08(m. 2H); 
7.19(t. IH); 7.34(8. IH); 7.69(d. IH); 7.79(s. IH); 8.93(s. IH) 
MS-ESI:435[MHr 

Elemental analysis: Found C 55.1 H6.3 N 10.7 CI 9.9 

Cj«H„N40«2H,0 1.45HC1 Requires C 55.1 H6.1 N 10.7 CI 9.8% 

30 
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Sodium hydride (80mg. 3.4inmol, pre-washed with petroleum ether) was added to a 

solutioa of S-fluorooxindole (423mg, 2.8mmoI). (prepared accoidiiig to Synthesis 1993. 51). 

in THF (lOml) at ambient temperature under argon. Hie resulting suspension was sdrred for 

5 30 minutes and a partial solution of 4-chloro^methoxy-7^3.moipholinopropoxy)quinazoline 

(236nig, 0.7mniol), (prepared as described for the starting material in Example 5), in a 1/1 

mixture of THF/DMF (1 4ml), was added and the reaction mixture was stirred at ambient 

temperanire for 15 hours. The volatiles were then removed by evaporation and the residue 

purified by cohunn flash chromatography using an increasingly polar mixture of methylene 

10 chloride and methanol (2 to 10%) as eluenL n» purified product was dissolved in a 

minimum volume of methanol and a 2.9M solution of hydrogen chloride in ether was added to 

the solution. During the evaporation of the solvents a solid precipioited which v.-as collected 

by filtration, washed with edier and dried under vacuum to give 4-(5-nuorooxindol.3.yl>^ 

mcthoxy.7-(3-morpholinopropoxy)quinazoliDe as a hydrochloride salt (298mg, 81%). 
15 m.p. 230-240*C 

'H NMR Spectnun: (DMSOd„ TFA) 228-2J3(ni. 2H); 3.13.3.18(nu 2H); 3.35(t. 2H); 
3 J5(d. 2H); 3.74(br t. 2H); 3.89(s, 3H); 4.03(d, 2H): 4.33(t. 2H); 6.94^.99(m. 2H); 7.34(s, 
IH); 7.46(d, IH); 7.81(s. IH); 8.81(s. IH) 
MS • ESI: 453 [MMf 

20 Elemental analysis: Found C 54.4 H5.5 N 10.3 CI 11.5 

C,,H„NAF0.6H,01.75HC1 Requires C 54.7 H5.3 N 10.6 CI 11.8% 

Example 8 

2M Hydrochloric acid (2.75ml. 5.5mmol) was added to a solution of 4K5-bromo-l. 

25 diethoxymethyloxindol-3.yl)^methoxy-7K2-methoxyethoxy)quina2oline (300mg, 

0.55mmol) in ethanol (20ml) at 90-C. The mbcture was heated for 1 hour, the solid product 
was collected by filtration and purified on a Diaion (trade mark of Mitsubishi) HP20SS resin 
column, eluting with acetonitrile (using a gradient of 0 to 1 00%) in hydrochloric acid (pH2). 
Concentration of the fractions by evaporation gave a precipitate which was collected by 

30 filtration, washed with water to give a solid which was purified again by column flash 

chromatography using an increasingly polar mixture of methylene chloride^methanol (95/5 to 
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80/20) as dueoL After evaporation of the solvent, the resulting solid was dissolved in a 
minimum volume of methanol and a 2.9M solution of hydrogen chloride in ether was added to 
- the solution. The solid was collected by filtration, washed with ether and dried under vacuum 
to give 4-(54iromooxindol-3-yl)-6-niethoxy-7<^methozy^ox]r)qiiuiaioUne as a 
S hydrochloride salt (74ing, 30%) as an orange solid. 

•H NMR Spectnmi: (DMSOd«. TFA) 3.36(s, 3H); 3.78(t, 2H); 3.93(s, 3H); 4.34(t, 2H); 
6.96<d, IH); 7.26(dd, IH); 7.31(s. IH); 7.77(s. IH): 7.79(d. IH); 8.80(s, IH) 
MS-ESI:444[MHr 

Elemental analysis: Found C 49.4 H4.1 N 8.6 CI S.O 

10 CsH„N,O4Br0.7H|O0.7HCl Requires C 49.8 H4.2 N 8.7 CI 5.1% 

The starting mateiial was prepared as follows: 

A mixture of S-bromooxindole (6.36g, 30 mmol). (prepared according to J. Am. 
Chem. Soc. 1975, 1 656), and triethyl orthofonnate (100ml) was heated and stirred at 
1 5 reflux for 8 hours. The volatiles were removed by evaporation and the residue purified by 
column flash chromatography using petroleum ether/ether (7/3) as eluent Evaporation of the 
solvents lead to a ciystalline material which was collected, washed widi a mmimum of 
petroleum ether and dried under vacuum to give 5-bromo-l-diethoxymethyloxindole (6.43g, 
68%). 

20 'H NMR Specttum: (CDCl,) 1 .23(t, 6H); 3.50-3.57(m. 2H); 3.58(s, 2H); 3.e9-3.77(m. 2H); 
6.22(8, IH); 7.29-7.38(m. 3H) 

5-Bromo-l-diethoxymethyloxindole (942mg. 3mmol) and sodium hydride (138mg, 
5.8mmoU prc-washed with petroleum ether) were added successively to a solution of 4- 
chloio^m^xy-7-(2*methoxyetho]9)quinazoline (269mg, Inunol), (prepared as described 

25 for the starting material in Example 2), in THF (25ml) at anabient temperature. After stiiring 
for 2 hours at ambient temperature, the volatiles were removed by evaporation and the residue 
dissolved in methylene chloride. The solution was washed with an aqueous saturated sodium 
chloride solution, dried (MgSOJ and the solvent evaporated. The residue was purified by 
column flash chromatography using an increasingly polar mixture of methylene chloride and 

30 ethyl acetate followed by a 7/3 mixture of methylene chloride/acetonitrile as eluent The 

purified product was triturated with ether, collected by filtration, washed with a 1/1 mixture of 
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ether/petroteum ether and dried under vacuum to give 4-(5-bromo-l Kliethoxymethyloxindol- 
3-yl)-6-mcthoxy.7-(2.inethoxyethoxy)quinazoline (400mg. 73%) as a yellow-orange solid. 
'H NMR Spectrum: (CDCl^ 1 ^5(t, 6H); 3,50(s. 3H); 3.52.3.60(m, 2H); 3.73-3.80(m. 2H); 
3.89-3.91(m. 2H); 4.00(s, 3H); 4.35^.37(m. 2H); 6.47(s, IH); 7.19(d, IH); 7.21(s. IH); 
5 7.48(s, IH); 7.75(s, IH); 7.81(dd, IH); 8.1 l(s. IH) 
MS-ESI:S68[MNar 

Example 9 

Sodium hydride (95mg of a 60% suspension in paiafifin oil. 2.4mmol) vns added to 
0 a soluUon of 5-fluoro-l-diethoxymethyloxindole (520mg. 2.05mmol) and 4^Aloro-^ 

methoxy-7-(2-niethoxyethoxy)quinazoline (220mg. 0.82mmol), (prepared as described for the 
starting material in Example 2), in THF (20nil). After stining for 2 hours at ambient 
temperature, the volatiles were removed by evaporation. The residue was partitioned beweeo 
methylene chloride and water, the organic layer was washed with water and then brine, dried 
5 (MgSOJ and the solvent evaporated. The residue was purified by flash chromatography 
using an increasingly polar mixture of methylene chloride/ethyl acetate (100/0 to 0/100) as 
eluent to give 4-(S-fluoro-lHliethoxymethylozindpl-3-yiy-6-methoxy-7-(2- 
mcthoxyethoxy)qutnazoline (300mg, 68%) as a yellow solid. 

m.p. 245-255*C 

) 'H NMR Spectrum: (DMSOd,. CF,COaD) 1 .06(1. 6H); 3.36(s, 3H); 3.44(q, 4H); 3.78(t, 2H); 
3.87(s. 3H); 4.33(t.2H); 6.87-6.89(m. IH); 7.20(s, IH); 7.85.7.95(m. IH); 8.0-8.05(dd. IH); 
8.20^.25(m, IH); 8.64(s, lH);9.38(s. IH) 



The starting matoial was prepared as follows: 

A solution of 5-fluorooxindole (980mg. 6.5mmol). (prepared according to Synthesis 
1993, 51), in triethyl orthofonnate (25ml) was stirred and heated at reflux for 8 hours. The 
volatiles were removed by evaporation and the crude product purified by flash 
chromatography using petroleum ether/ether 7/3 as eluent to give S-fluoro-l- 
dtethoxymethyloxindole (637mg, 40%). 
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'H NMR Spectrum: (CDCI,) 1.23(1, 6H); 3.51-3.62(m, 4H); 3.69-3.77(ni, 2H); 6.23(s, IH); 
6.92-6.98(in. 2H); 7.30-7.36(in. IH) 

Eiamole 10 

5 A solution of 4-(5-fluoro-lHUetlioxymethyIoxiiidol-3-yl>-6-inethoxy-7-<2- 

methoxyetlioxy)quinazoliiie (2SSmg, 0.52minolX (prepared as described in Example 9), in 
ethanol (2Sml) containing 2M hydrodiloric acid (2.6ml) was heated at 80*C for 1 hour. The 
solid formed was collected by filtration, washed with ethanol and dried under vacuum. The 
solid was dissolved in hot DMF, the solution was diluted with ethyl acetate and thoroughly 

10 washed with water. The organic layer was dried ^gSO*), the volatiles removed by 
evqwration and the resulting solid was dried under vacuum at 70*C to give 4-(5- 
flttorooxhidoK3-yl)-6-methoi7-7-CS-mcthoxycthoxy)quinaioline (49mg, 25%). 

m.p.277-28(rc 

•H NMR Spectrum: (DMSOd,. CF,COjD) 3.36(s, 3H); 3.78(t, 2H); 3.88(s, 3H); 4.34(t,2H); 
15 6.94-6.99(m. 2H); 7.30(s» IH); 7.48(dd. IH); 7.78(s, IH); 8,83(s, IH) 

MS -ESI: 383 [MH]* 

Elemental analysis: Found C 61.9 H 5.0 N 10.5 

C2oH»N,04F0.1ethyl acetate Requires C 62.5 H 4.8 N 10.7% 



20 Example II 

A solution of oxindole (1.2g, 9nuiiol) in THE (10ml) was added dropwise to a 
suspension of sodium hydride (360mg of a 60% suspension in paraffin oil, 9mmol) in THF 
(ISml) over 15 minutes under nitrogen. The resulting white suspension was stirred for 15 
minutes at ambient temperature and a solution of 7-benzyloxy-4-chlon>^. 
25 methoxyquinazoiine (900mg, 3mmol) in THF (10 ml) was added followed by DMF (5nil). 
The resulting reddish solution was stirred for 30 minutes at ambient ten^jorature followed by 
1 hour at 65^. The mixture was concentrated to half its volume by evaporation and was 
partitioned between ethyl acetate and water. The aqueous layer was separated, adjusted to 
pH7 with 2M hydrochloric acid and the resulting precipitate was collected by filtration. 
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washed with water, foUowed by ethyl acetate and ether and dried under vacuum to give 7- 
beiizylozy-6-mc(boiy.4.<oxindol-3-yI)quiiiazoliBe (Ig, 83%) as a yellow soUd. 
nt.p. 280-28S»C 

'H NMR Spectnim: (DMSOd.. NaOD) 3.82(s, 3H); 5.23(s. 2H); 6.6-6.75(m, 3H); 7.05(s, IH); 
7.3-7.45(m. 3H); 7.52(d, 2H); 8.1(d, IH); 8.5(s. IH); 8.8(s. IH) 

MS-ESln)/c398[MHr 

Elemental analysis: Found C 71.8 H 5.0 N 10.6 

C2«H„N,O,0^jO Requires C 71.9 H 4.9 N 10.5% 

The starting niatmal was prepared as follows: 

A mixture of 2-ammo-4.ben2yloxy-5-methoxybenzamide (lOg, 0.04moD, 

(prepared accoiding to J. Med. Chcm. 1977. vol 20, 146-149). and Gold's reagent (7.4g. 

0.05mol) in dioxane (lOOml) was stirred and heated to reflux for 24 hours. Sodium acetate 

(3.02g. 0.037mol) and acetic acid (1.65ral, 0.029mol) were added to the reaction mixture and 

it was heated for a further 3 hours. The volatiles were removed by evaporation, water was 

added to the residue, the solid was collected by filtration, washed with water and dried. 

ReaystaUisatioii from acetic add gave 7.benzyloxy-6.methoxy-3.4^ydroquina2olin-4H)ne 
(8.7g, 84%). 

Amfacture of 7.ben2yloxy.6-methoxy-3,4.dihydroquinazolin-4-one (2.82g, 
©.OlmolX thionyl chloride (40ml) and DMF (0.28ml) was stirred and heated at reflux for 1 
hour. The excess thionyl chloride was removed by evaporation and by azeotroping with 
toluene to give 7-benzyIoxy-4-chloro^methoxyquinazoline hydrochloride (3.45g), which 
was subjected to an aqueous woric-up with sodium hydroxide solution to give 
7-ben:;qrloxy-4-chloro-6-medioxyquinazoline. 

Eiamnie 12 

A mixture of 4-(5-ben2yloxy.Miethoxymethyloxindol.3.yl)-6-methoxy-7-(3. 
morpholinopropoxy)quina2olinc (240mg. 0.38mmol) and TFA (8ml) was heated at reflux for 
30 minutes. The TFA was removed by evaporation, the residue was triturated with ether, the 
solid was collected by filtration, washed with ether and dried under vacuum. The orange solid 
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thus obtained was dissolved in a IM hydrochloric acid solution (Sml, Smmol) and heated at 

reflux for 40 minutes. After cooling, the reaction mixture was adjusted to pH2.3 with 6M 

sodium hydroxide and subjected to column duomatognq)hy on reverse phase silica gel (C18 

10|t) with a gradient of methanol in water (30 to 100%) as eliienL Hie fractions containing 
S the compound were combined, the solution was adjusted to pHl .5 with concentrated 

hydrochloric acid and the solvents removed by evaporation The residue was triturated with. 

methanol/ether, the solid was collected by filtration, washed with ether and dried under 

vacuum at 40"C to give 4^5-hydrozyoxuidoI-3-y0-6-metho:i7-7-(3- 

niorpholinopropoiQr)quuiazoline as a hydrochloride salt (90mg, 45%) as an orange solid. 
10 m.p.230-24S«C 

•H NMR Spectrum: (DMSOd,, TFA) 2.27.2.34(m, 2H); 3.1 1.3.18(m, 2H); 3.33(t, 2H); 

3.53(d, 2H); 3.76(t, 2H); 3.89(s, 3H); 4.02(d, 2H); 4.3l(t, 2H); 6.61(dd, IH); 6.81(d. IH); 

7.l5(d, IH); 7.33(s, IH); 7.74(s, IH); 8.86(s, IH) 

MS -ESI: 451 (MHJ* 
15 Elemental analysis: Found C 52.9 H 6.2 N 9.9 CI 9.5 

C24HMNA I SHjO 1.5HC1 Requires C 54.2 H 5.8 N 10.5 CI 10.0% 

The starting material was prepared as follows: 

A mixture of 5-benzyloxyoxindole (1.88g, 7.9 mmol), (EP 0636608 Al), and triethyl 
20 orthoforaiate (1 80ml) was heated at reflux with stirring for 3 hours. The volatiles were 

removed by evaporation and the residue was purified by column flash diromatography using 
petroleum etho/ether (7/3) as eluent Evqmradon of the solvents lead to a ^stalline material 
which was collected by filtration and dried under vacuum to give 5-benzyloxy-l- 
diedioxymethyloxindole (1 .96g. 73%). 
25 'H NMR Spectrum: (CDCl,) 1 23(t, 6H); 3.5 1-3 J8(m, 2H); 3 .55(s, 2H); 3.68-3.76(m. 2H); 
5.03(5, 2H); 6.22(s. IH); 6.85(dd, IH); 6.90(d, IH); 7.30-7.44(m, 6H) 
MS -ESI: 341 [MNaf 

Elemental analysis: Found C 70.0 H 4.2 N 7.0 

CoHnNOt Requires C 70.4 H 4.1 N 6.8% 

30 4-Chloro-6-methoxy-7-(2-methoxyethoxy)quinazoline (200mg, 0.59mmol). 

(prepared as described for the starting material in Example 2), and sodhmi hydride (72mg, 
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3minoU pre-washed with petroleum ether) were added successively to a solution of 5- 
beiugrloxy-l-dietfaoxymethyloxiiidole (SOQmg, 1.47inmol) in THF (20ml) at ambient 
temperature. After stirring for 2 hours at ambient temperature, the volatiles were removed by 
evaporation and the residue was taken up in methylene chloride. The solution was washed 

5 with sa tu ra t ed aqueous sodium chloride solution, dried (MgS04) and the solvent was removed 
by evaporation. The residue was purified by column flash chromatography using methylene 
chloride/ediyl acetate (1/1) followed by an increasingly polar mixture of methylene 
chloride/methanol (97/3 to 95/S) as eluent The purified product was triturated with ether, 
collected by filtration* washed with edm: and dried under vacuum to give 4-(S-ben2yloxy-l- 

10 diethoxymetfayloxindol-3-yl)-6-methoxy-7-(3-morpholinopropoxy)quinazoline (340mg, 9Wi) 
as a yellow-orange solid. 

'H NMR Spectrum: (CDCl,) 1.06(t. 6H); 2.25-2.31(m, 2H); 3.12-3.19(m, 2H); 3.36(t. 2H); 
3.44(q, 4H); 3.55(d, 2H); 3.67(t, 3H); 3.86(s, 3H); 4.04(br d, 2H); 4J2(t, 2H); 5.10(s, 2H); 
6.83(dd, lH);7.24(s, IH); 7.33-7.36(br s, IH); 7.40(t, IH); 7.46(d. IH); 7.58(brs, IH); 
15 7.95(d. IH); «.08(br s, IH); 8.59(s. IH); 9.36(8, IH) 
MS-ESI:643[MHr 

A solution of 6-fluorooxindole (264roe, 1.7SmmoI), 0>repared according to 
20 Synthesis 1 993, 5 1), in THF (3ml) was added dropwise under nitrogen to sodium hydride 
(42nig, IJSmmol, pre-wasbed with hexane). After stirring the resulting mixture for 20 
minutes at ambient temperature. 4<hloro-6,7-diniethoxyquinazoline (210mg. O.93mmol), 
(ptepand as described for the starting material in Exanqile I), was added as a solid, followed 
by DMF (4ml). The reaction mfacture was then heated at 85*^ for 1 hour, the solvent was 
25 removed by evaporation and the residue partitioned between ether and water. The aqueous 
layer was separated and neutralised with 2M hydrochloric acid and the solid was collected by 
filtration, washed with ether and dried under vacuum to give 6,7-dimethoxy-4-(6- 
flttorooxindol-3-yl)quinazoline (255mg, 81%) as a yellow solid. 
uLp. 3 15°C (decomposition) 
30 'H NMR Spectrum: (DMSOd», CF,CO,D) 3.85(s, 3H); 3.98(s, 3H); 6.75-6.9(m, 2H); 7.24(s. 
IH); 7.65(m, IH); 7.75(s. IH); 8.75(s, IH) 
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MS: 340 (MHF 

Elemental analyas: Found C 62.4 H 4.4 N 12.2 

C„H,4N,O,F0.23H,O Requires C 63.0 H 4.2 N 12.2% 

5 Example 14 

A solution of 6-fluorooxuKloIe (227mg, LSmmol), (prepared according to Synthesis 
1993, SI), in THF (3nU) was added dropwise under nitrogen to sodium hydride (42nig, 
1 .TSnunol, pK'Vn^cd with hexane). After stiiring the resulting mixture for 20 minutes at 
ambient temperature, 4-chlon)-6-methoxy-7-0-morpholinopropoxy)quinazoline (169mg, 

10 O.Smmol), (prepared as described for tiie starting material in Example S), was added as a 
solid, followed by DMF (3ml). The mixttire was then heated at 75T for 1 hour, allowed to 
cool and die solvent removed by evapoxatUm. The mixture was partitioned between water and 
ether. The aqueous layer was separated and adjusted to pH8 with 2M hydrochloric acid and 
then extracted with ethyl acetate. The organic layer was washed widi brine, dried and 

IS volatiles ranoved by evap(»ation. The residue was triturated with ether and collected by 
fihiation. This solid was dissolved in methylene chloride/methanol, a SM solution of 
hydrogen chloride in isopropanol (O.Snil) was added and the volatiles removed by 
evaporation. The resulting solid was collected by filuation, washed with ether and dried 
under vacuum to give 4K6-fluorooxindol-3-yl>-6-metho:q^-7-C3- 

20 niorpholinopropoxy)quinazoline hydrochloride (198mg, 81%) as a yellow solid. 
m.p. 19S-200"C 

•H NMR Spectrum: (DMSOd*, CF,CO,D) 2.25-2.4(m, 2H); 3.0S-3.2(m, 2H): 3.2S-3 JS(m, 
2H); 3 J2(d, 2H); 3.72-3.85(m. 2H); 3.9(s. 3H); 4.05(d. 2H); 4.3(t, 2H); 6.8.6.9(m, 2H); 
7.32(8, IH); 7.62.7.7(m, IH); 7.78(s, IH); 8.7-8.8(m, IH) 
25 MS;453[MH]* 

Elemental analysis: Found C S4.1 H 5.7 N 10.6 

C|4H„N404F 0.8H,O 1.8HCI Requires C 54.1 H 5.4 N 10.5% 



30 



Example !§ 

A solution of oxindole (319mg, 2.4mmol) in THF (3ml) was added dropwise under 
nitrogen to sodium hydride (58mg, 2.4nunol, pre-washed with hexane) and the mixture stiired 
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for 20 minutes at ambient temperature. A solution of 4-chloio-7-(2- 
methoxyethoxy)quinazoline (191mg, O.Smmoi) in DMF (3nil) was added and the mixture 
then heated at IQPC for 1 hour. The mixture was allowed to cool and the solvent removed by 
evqx>nttion. Hie mixture was partitioned between water and ether. The aqueous phase was 
S separated and adjusted to pH7 with 2M hydrochloric add. The resulting solid was collected 
by filtration and washed with water and ethanol. This solid was then suspended in ether, 
recollected by filtration, washed with ether and dried under vacuum to give 7-<2- 
methoxyethoxyH-(oxindol-3-yl)qninazoline (200mg, 75%). 
m.p.245-248°C 

10 'HNMRSpectrum:(DMSOd,,CF,COp)3J6(s,3H):3.75(t,2H);4Jl(t.2H);6.92-7.05(m. 
2H): 7.12.72(m. 2H); 7.3-7.4(dd. IH); 7.65(d, IH); 8.4(d, IH); 8.8(s. IH) 
MS: 336 [MH)* 

Bmental analysis: Found C 67.4 H 5.3 N 12.5 

C,^„N,O,0.07H,O Requires C 67.8 H 5.1 N 12.5% 

15 

The starting material was prepared as follows: 

A solution of 2-amino-4-fhiorobenzoic acid (3g, 19Jmmol) in iisrmamide (30ml) 
was heated at 150X for 6 hours. The reaction mixture was poured onto ice/water 1/1 
(250ml). The precipitated solid was collected by filtration, washed with water and dried to 
20 give 7-nuoro-3,4-dihydroquina2olin-4-one (2.6g, 82%). 

Sodium (400mg, I7mmol) was added carefully to 2-methoxyethanol (10ml) and the 
mixture heated at reflux for 30 minutes. 7-Fluoro-3,4-dihydroquina2olin-4-one (750mg, 
4.57mmol) was added to the resulting sohition and the mixture heated at reflux for 1 5 houis. 
The nuxture was cooled and poured into water (250ml). The mixture was acidified to pH4 
25 with concentrated hydrochloric acid. The resulting solid product was collected by filtration, 
washed witfi water and then with ether, and dried under vacuum to give 7-(2-methoxyethoxy)- 
3,4-dihydroquinazolin-4*one (580mg, 58%). 

A solution of 7-(2-methoxyethoxy)-3,4-dihydroquina2olin-4K)ne (500mg, 2.2mmol) 
in thionyl chloride (1 5ml) and DMF (0. 1ml) was heated at reflux for 3 hours. The volatiles 
30 were removed by evaporation to give 4-chloro-7-(2-methoxyethoxy)quinazoline 
hydrochloride as a cream solid (520mg, 83%). 
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A suspension of 4-chloro-7K2-methoxyethoxy)quinazoluie hydrochloride (SOOmg, 
1 .Snunol) in a mixture of wato (20mi) and ethyl acetate (20nil) vms diluted with a saturated 
solution of sodium hydrogen carbonate. After stirring at ambient tempreature for 1 S minutes 
die solution was extracted with ethyl acetate. The organic layer vras washed with brine, dried 
5 (MgS04) and evaporated to give 4-chlcro-7-(2*methoxyethoxy)quinazoline (34Smg, 80%). 

Eiamp|cl6 

A solution of oxindole (266mg, 2.0mmol) in THF (2nd) was added dropwise under 
nitrogen to a stirred suspension of sodium hydride (80mg, of a 60% dispersion in mineral oiU 

10 2.0mmol) in THF (1ml). After stirring the tesulting mixture for IS minutes at ambient 

temperature, a solution of 4-chloro-6 J-dimethoxyquinazoline (449mg, 2.0mmol), (prepared 
as described for the starting material in Example 1), in THF (20ml) was added. The mixture 
was stirred at ambient temperature for 2 hours, quenched with water and the voiatiles removed 
by evaporation. The resulting solid was purified by flash chromatography eluting with 

IS methylene chloride/methanol (19/1). The purified product was triturated with methanol, 
collected by filtration, wadied with ether and dried under vacuiun to give 697-dimethoxy-4* 
(oxindoi-3-yl)quinazoiine (77mg, 12%). 

'H NMR Spectrum: (DMSOd^, CF3CO2D) 3.86(s, 3H); 3.98(s, 3H); 6.9-7. l(m, 4H); 7.22(s, 
IH); 7.63(d, IH); 7.79(s, IH); 8.34(s, IH) 
20 MS: 322 [MHY 

Elemental analysis: Found C 66.6 H 4.4 N 12.7 

CiJHjjNjOjO.lHjO Requires C 66.9 H 4.7 N 13.0% 

Example 17 

25 A solution of 4-(7-ben2yloxyoxindol-3-yl)-6-methoxy-7-(3- 

moipholinopropoxy)quinazoline (210mg, 0.39mmol) in TFA (1 Sml) and thioanisole (2.3mU 
19mmol) was stirred at ambient temperature for 20 hours. The voiatiles were removed by 
evaporation and the residue was triturated with ether. The solid product was collected by 
filtration^ washed with ether and dried under vacuum. The solid was dissolved in water (Sml) 

30 containing 2M hydrochloric, acid (2 drops) and purified by reverse phase C 1 8 chromatography 
eluting with water/methanol a (gradient from 80/20 to 30/70). The purified solid was 
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dissolved in methanol and 7.5M methanolic hydrogen chloride (0^1) was added. The 
volaUles were removed by evaporation, the solid collected and dried under vacuum at 4S*C to 

give 4-{7-hydroxyoxiadol-3^l>^mcthoxy-7-(3-morpholinoprapoxy)qQinazolbc 

hydrochloride (73mg, 35%). 

•HNMR Spectium: (DMSOd,, CF,CO,D) 2.2.2J5(m. 2H); 3.15(t, 2H); 3.34<t. 2H); 3.54(d, 
2H); 3.7(t. 2H); 3.86(s. 3H); 4.01(d. 2H); 4.29(t, 2H); 6.73(d. IH); 6.88(t. IH); 7.17(d. IH); 
7.30(5, IH); 7.80(s, IH); 8.96(s. IH) 
MS -ESI: 451 (MHf 

Elemental analysis: Found C 54.1 H 5.8 N 10.5 

C,4HmNA0.3H,O2HC1 Requires C 54.5 H 5.5 N .10.6% 

The starting material was prepared as follows: 

7.Bcn2yloxy.3-methylthiooxindole (6IOmg. 2.1mmol), (EP 8226). was dissolved in 
hot elhanol (60ml). The mixture was allowed to cool and Rainey Nickel (40m! volume, 
piewashed with etfaanol) was added and the mixture was stirred at ambient temperature for 1.5 
hours. TTie insolubles were removed by filtration and the fiher pad was thoroughly washed 
with ethanol. The solvent was removed fiom the filtrate by evaporation and the residue was 
purified by column chromatography eluting with ethyl acetate/petroleum ether (40/60) to give 
7.benzyioxyoxmdole (395mg, 71%). 

'H NMR Spectrum: (CDCl,) 3.55(saH); 5.1(s, 2H); 6.86(d, 2H); 6.95(t, IH); 7.35.7.45{m. 
5H); 7.52(brs, IH) 

MS-ESI:262[MNar 

Elemental analysis: Found C 75.5 H 5.8 N 5.8 

CijHuNOj Requires C 75.3 H 5.5 N 5.8% 

Sodhmi hydride (36mg, 1 .5mmol) was added in portions to a solution of 7- 
benzyloxyoxmdole (360mg. 1 .Smmoi) in THF (8ml). the mixture was stirred for 30 minutes 
at ambient temperature and a solution of 4-chloro-6-methoxy-7-(3- 
moipholinopropoxy)quina2oline (204mg. 0.6mmol). (prepared as described for the starting 
nwtcrial in Example 5), in THF (4ml) and DMF (1.5ml) was added. The mixture was stin«d 
for 30 minutes at ambient tempeianire followed by 1 .5 hours at 65"C. The THF was removed 
by evaporation, the mixture was partitioned between ethyl acetate and water and the aqueous 
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layer was adjusted to pH8 with 2M hydrochloric acid. The precipitated product was collected 
by fihratioD, washed with water, ethyl acetate, and ether, and dried under vacuum to give 4- 
(7-ben2yioxyoxindol-3-yl)-6-methoxy-7-<3-moipholinopropoxy)qumazoline (19(hng, 58%). 
•H NMR Spectrum: (DMSOd* CF,CO,D) 2.2-2.35(m. 2H); 3.15{t. 2H); 3.34{t, 2H% 3.54(d, 
5 2H); 3.71(t. 2H); 3.85(s, 3H); 4.05(d, 2H); 4.3(t, 2H); 5.26(s, 2H); 6.9-7.0(m, 2H); 7.22- 
7J8(m, 3H); 7.4(t, 2H); 7.59(d. 2H); 7.79(s, IH); 8.8(s, IH) 
MS-ESI:541 [MHl* 

Elemental analysis: Found C 66.4 H 6.0 N 10.1 

CjjHjjNA 1H,0 Recpiiies C 66.6 H 6.1 N 10.0% 

10 

Example 18 

A solution of oxindole (200mg, 1 .Smmol) in THF (3ml) was added dropwise under 
nitrogen to sodium hydride (60mg, 1 .Smmol. prewashed with hexane) in THF (3ml). After 
stirring for 20 minutes at ambioit temperature, a solution of 4-chloro-6-(3- 

1 5 moiphoIinopropoxy)-7-methoxyquinazoIine (1 69mg. O.Smmol) in DMF (3ml) was added. 
The mixture was heated at 75*C for 1 hour, allowed to cool and the volatiles removed by 
ev^oration. The mixture was partitioned between water and edier. The aqueous layer was 
adjusted to pH8 with 2M hydroditoric acid. The resulting precipitate was collected by 
filtration, washed with water, and dried under vacuum. The solid was dissolved m methylene 

20 chloride/methanol and 3M ethereal hydrogen chloride (0.5ml) was added. The mixture was 
diluted with etiwr, the scriid was collected by filtration and dried under vacuum to give 7- 

mcthoxy-6-(3-morpholiaopropoigr)-4<oxindol-3-yl)quinazoUne hydrochloride (175mg, 
69%). 

'H NMR Spectrum: (DMSOd^ CF,CO,D) 2J(ni, 2H); 3.1(t, 2H); 3 J(t. 2H); 3.5(d, 2H); 
25 3.75(t, 2H); 3.99(s, 3H); 3.95-4.05(m, 2H); 4.15(t, 2H); 7.0(d, IH); 7.05(t, IH); 7.15(t, IH); 
7.33(8, IH); 7.7(d, IH); 7.8(s. IH); 8.81(s. IH) 

MS - ESI: 435 (MH]* 

Elemental analysis: Found C 56.0 H 6.1 N 10.8 

C24H26N4O4 IHjO 1.8HC1 Requires C 55.6 H 5.8 N 10.8% 
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The staiting material wats prqnred as follows: 

A suspension of 4-(3-chloro-4-fluoroanilino>6-(3-moipholmopn>poxy).7- 
racthoxyquinazoUne (6.0g 13.4mniol), (WO 96 33980), in 6M hydrochloric acid (120ml) ym 
S heated at reflux for 6 hoins. The mixture was cooled to 0»C and carefully neutralised with 
cooling by addition of concentrated aqueous ammonia. The lesulting precipitate was 
coUected by filtration, washed with dilute aqueous ammonia and water and dried under 
vacuum to give 7-methoxy^3-moipholinopropoxy)-3,4slihydioquinazolin-4^ne (4.2g). 
'H NMR Spectnmi: (DMSOd.) 2.4(m. 6H); 3 J9(t. 4H); 3.75(t, 2H); 3.90(8. 3H); 4.12(t. 2H); 
10 7.12(s. IH); 7.43(8. IH); 7.98(s. IH); 12.0(br s. IH) 

MS-ESI:320[MHr 

Elemental analysis: Found C 58.6 H 6.5 N 12.7 

C,«Hj,N,O4 0.5H,O Requires C 58.5 H 6.7 N 12.8% 

A soluUon of 7-medioxy.6<3.morpholinopropoxy).3,4-dihydn)quina2oIin^ne 
15 (990mg, 3.1mmol) in thionyl chloride (10ml) and DMF (0.1ml) was heated at 80^ for 1.5 
hours. The mixture was allowed to cool, toluene was added and the solvent was removed by 
evaporaUon. TTie residue was partitioned between ethyl acetate and water and the aqueous 
layer was adjusted to pH7.5 with 2M sodium hydroxide solution. The organic layer was 
separated, washed with brine, dried (MgSO J and the solvent removed by evaporation. The 
20 residue was purified by flash chromatography eluting with methylene chloride/methanol (1/9 
foUowed by 95/5). TTie purified solid was triturated with hexane. collected by fdtiation and 

washed with ether to give 4<hloro.7.methoxy-6K3.morpholinopropoxy)quina2oline (614mg 
58%). 

•H NMR Spectrum: (CDCIJ 2.12(m. 2H); 2.50(br s. 4H); 2.59(t. 2H); 3.73(t. 4H); 4.05(s. 
25 3H);4.27(t,2H);7.33(s.lH);7.40(s,lH);8.86(s.lH) 

Eiample 19 

A solution of 5.6Klimethoxyoxindole (107mg. 0.56mmol). (Chem Pharm Bull. 1971 . 
19, 1325-1327). in a mixture of THF (1ml) and DMF (1ml) ^^■^s added dropwise under 
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nitrogen to a suspension of sodium hydride (22mg. O.SSnunoU piewashed with hexane) in 
THF (1 ml). The mixture was stirred for 20 minutes at ambient temperature and a solution of 
4-cfaloio-^ethoxy-7-(2-methoxyethoxy)quinazDline (SOmg, ClSnunol), (prepared as 
described for the starting material in Example 2), in THF (1ml) was added dropwise. The 
S mbcture was heated at 60"C for 1 .5 hours, allowed to cool and partitioned between ethyl 
acetate and water. The aqueous layer was adjusted to pH7 with IM hydrochloric acid. The 
organic layer was washed with brine, dried (MgSO^, and volatiles removed by evaporation. 
The residue was purified by column fla^ chromatogF^>hy eluting with methylene 
chtoride/acetonitrile^methanol (60/38/2 followed by 60/35/5). The resulting solid was 
10 dissolved in methylene chioride/methanol and 3M ethereal hydrogen chloride was added. The 
mixture was concentrated by evaporation, the resulting precipitate was collected by filtration, 
washed with ether and dried vaadcr vacuum to give 4-(S,6<Iimethoxyoxindol-3-yl)-6- 
methoxy-7-(2-methoqrethoxy)qvinazoline hydrochloride (33mg, 51%). 

•HNMR Spectrum: (DMSOd,, CFjCO,D) 3.35(8. 3H): 3.67(s. 3H); 3.78(m. 2H); 3.82(s, 3H); 
15 3.86(8. 3H); 4.3(m; 2H); 6.67(s. IH); 7.20(s, IH); 7.27(s, IH); 7.67(s, IH); 8.91(s, IH) 

MS-ESI:426[MHr 

Elemental analysis: Found C 55.4 H 5.S N 8.6 

CmH»N,O»0.7H,O1HC1 Requires C 55.7 H 5.4 N 8.9% 

Example 20 

A solution of 5-cyanooxindole (28Smg, 1.8mmol). (TeL Lett, 1987, 28, 4027), in THF 
(12ml) was added dropwise under nitrogen, to a suspension of sodium hydride (96mg, 
2.4mmol. prewashed with hexane) in THF (5ml). The mixture was stirred for 20 minutes at 
ambient temperature, and a solution of 4-chlon>-6-methoxy-7-(2-methoxyethoxy)quinazoline 
(I^mg. 0.6nunol), (prepared as described for the starting material in Example 2), in DMF 
(0.5ml) in THF (3ml) was added dropwise. The mixture was stirred for 20 minutes at ambient 
temperature and thai 1 hour at 65"C. The solvent was removed by evaporation and the 
residue was purified by column flash chromatography eluting with methylene 
chloride/metfianol (97/3 followed by 96/4 and 90/10). The solid was collected by filtration, 
resuspended in methylene chloride and 2M ethereal hydrogen chloride was added. The solid 
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was collected by ftltretion, washed with ether and dried under vacuum at 60^ to give 4^5- 
cyanooxindol-3-yl)-6-methoxy-7-(2-methoxyethoi7)quinazoline hydiodiloride (92mg, 
40%). 

'HNMR Spectnim: (DMSOd<. CF,CO}D) 3 J6(s. 3H); 3.8(m, 2H); 3.90(s. 3H); 4.34(t, 2H); 
5 7.09(d, IH): 7.28(s, IH); 7.46(d, IH); 7.94(s, IH); 8.1(s, IH); 8.70(s. IH) 

MS -ESI: 391 [MH]* 

Elemental analysis: Found C 62.6 H 4.7 N 14.0 

CjiHmNA 0.1 HQ O.4H2O Requires C 62.9 H 4.7 N 14.0% 

10 Example 21 

A solution of S-nitrooxindole (400mg. 2.2mmol) in THF (4ml) was added to sodium 
hydride (89mg, 3.7mmol, prewashed with THF) in THF (4ml). The mixture was stiired for 
30 minutes at ambient temperature and a solution of 4-chloro-6-methoxy-7-(2- 
methoxyethoxy)quinazoline (200mg, 0.7Smmol), (prepared as described for the starting 

1 5 material in Example 2), in THF (3ml) and DMF (1ml) was added dropwise. The mixture was 
stirred for 1 hour at ambient temperature, followed by 1.5 homs at 70'C. The solvent was 
removed by eviration and the residue was partitioned between ethyl acetate and water. The 
aqueous layer was adjusted to pH7 widi 2M hydrochloric acid. The precipitated product was 
collected by filtration, washed with ether and dried imder vacuum at 60*'C. The solid was 

20 dissolved in methanol (10ml) and 7.SM hydrogen chloride in methanol (2 ml) was added. 
The volatiles weie removed by evaporation, the solid residue was triturated with ether, 
collected by filtration and dried under vacuum to give 6-metiioxy-7-(2-methoxyetlioxy)-4-(5- 
nitr»oxiadol-3-yl)-qulnazoIine hydrochloride (173mg, 57%). 

'H NMR Spectrum: (DMSOdf. CFjCOjD) 3.36(s, 3H); 3.79(t, 2H); 3.87(s, 3H); 4.35(t, 2H); 
25 7.l(d, IH); 7.3l(s, IH); 7.95(br s. IH); 8.01(d, IH); 8.56(br s. IH); 8.66(s, IH) 
MS -ESI: 411 [MH]* 



30 



The starting material was prepared as follows: 

Fuming nitric acid (1. 58ml, 39.4mmol) was added dropwise to a solution of 
oxindole (Sg, 37.5mmol) in concentrated sulphuric acid (25ml) cooled by an ice bath and 
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maintained below S^C. The mixture was stined for 30 minutes at Q^C and then poured into 
water. The precipitate was collected by filtration and thoroughly washed with water. The 
solid was suspended in 50% acetic acid (100ml) and heated at 90°C for 1 hour. The mixture 
was allowed to cool, the solid product was collected by ftltrotion, washed with water and dried . 
S under vacuum over phosphorus pentoxide at 40°C to give S*nitrooxindole (3.2g, 48%). 
'H NMR Spectrum: (CDCl,, CDjCO^D) 3.68(s, 2H); 7.05(d, IH); 8.16(s. IH); 8.22(s. IH) 
MS -EI: 178 [MT 

Elemental analysis: Found C 53.6 H 3.5 N 15.7 

CgHfiNA Requires C 53.9 H 3.39 N 15.7% 

10 

Example 22 

A solution of oxindole (164mg, 1.23mmol) in THF (3ml) was added dropwise under 
nitrogen, to sodium hydride (49mg, 1 .23mmol, prewashed with h^cane) in THF (3ml). The 
mixture was stirred for 30 minutes at ambient temperature and DNfF (2ml) and then 

15 4H:hloro-7-(2*(inudazol-'l-yl)ethoxy)-6-methoxyquiiia2oline (125mg, 0.41inmol) was added. 
The mixture was heated at 60X for 30 minutes and the THF was removed by evaporation. 
The residue was partitioned between saturated aqueous anmionium chloride solution and 
ether. The organic layer was separated, dried (MgS04) and the solvent removed by 
evaporation. The solid was dissolved in methylene chloride (5ml), methanol (O.Sml) and 

20 isopropanol (3ml) and 5M isopropanolic hydrogen chloride (0.5ml) was added. The mixmre 
was concentrated by evaporation to 2ml total volume and the resulting precipitated solid was 
collected by filtration, washed with isopropanol followed by ether and dried under vacuum to 
give 7-(2-(imidazol-l-yI)ethoxy)-6-methoxy-4^oxindol-3*yl)quinazoluie hydrochloride 
(110mg,61%). 

25 'H NMR Spectrum: (DMSOd^, CFjCOjD) 3.85(s, 3H); 4.62(ni, 2H); 4.75(m. 2H); 7.0-7.1(m. 
2H); 7.16(t. IH); 7.35(s, IH); 7.68(d, IH); 7.73(s, IH); 7.77(s, IH); 7.84(s. IH); 8.83(s. IH); 
9.2(s. IH) 

MS -ESI: 402 (MHr 

Elemental analysis: Found C 55.7 H 5.3 N 13.1 

30 CmHi^NjO, IHjO 1.6HC1 Requires C 55.7 H 5.5 N 13.3% 
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O.Sisopropanoi 

The starting material was prepared as foUov^: 

Sodium hydride (1 .44g of a 60% suspension in mineral oil, 36mmol) was added in 
portions over 20 minutes to a solution of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4- 
one (8.46g, 30mmol). (prepared as described for the starting material in Example 1 1), in DMF 
(70ml) and the mixture was stirred for 1.5 hours. Chloromethyl pivalate (5.65g, 37.Smmol) 
was added dropwise and Ae mixnire stirred for 2 hours at ambient tcmperanire. TTie mixture 
was diluted with ethyl acetate (1 00ml) and poured onto ice/water (400ml) and 2M 
hydrodiloric acid (4ml). The organic layer was separated and die aqueous liyer extracted 
with ethyl acetate, the combined extracts were washed with brine, dried (MgSO«) and the 
solvent removed by evaporation. The residue was triturated with a mixture of ether and 
petroleum ether, the solid was collected by filtration and dried under vacuum to give 7- 
ben2yloxy-6.methoxy-3.((pivaloyloxy)methyl)-3,4-dihydroquina2olin-4-one (lOg, 84%). 

'H NMR Spectrum: (DMSOd^ 1.1 l(s. 9H); 3.89(s, 3H); 5.3(s, 2H): 5.9(s, 2H); 727(s, IH); 
7J5(m, IH); 7.47(t. 2H); 7.49(d. 2H); 7.51(s, IH); 8.34(s, IH) 

A mixture of 7-benzyloxy-6-methoxy-3-((pivaloyloxy)methyl)-3,4- 
dihydroquinazolin^ne (7g, 17.7ramol) and 10% palladium-on-charcoal catalyst (700mg) in 
ediyi acetate (250ml), DMF (50ml), meUianol (50ml) and acetic acid (0.7ml) was stirred 
under hydrogen at atmospheric pressure for 40 minutes. The catalyst was removed by 
filtration and the solvem removed from the filtrate by evaporation. The residue was triturated 
with ether, collected by filtration and dried under vacuum to give 7-hydioxy-6-medioxy-3- 
((pivaloyloxy)methyl)-3.4-dihydroquinaK)lin-4^ne (4.36g, 80%). 

'H NMR Spectrum: (DMSOd.) l.l(s, 9H); 3.89(s, 3H); 5.89(s. 2H); 7.0(s, IH); 7.48(s, IH); 
8.5(8, IH) • 

Diethyl azodicarixixylate (435mg, 2.5mmol) was added dropwdse to a suspension of 7- 

hydroxy-6-methoxy.3-((pivaloyloxy)methyl)-3,4Klihydroquinazolin-4-one(612mg,2mmol), 
2-(imidazol-l-yi)ethanol (280mg, 2.5mmol), (J. Med. Chem. 1993, 25 4052-4060). and 
triphenylphosphine (655mg, 2.5mmol) in methylene chloride (lOml) at 5"C. The mixture was 
stirred for 10 minutes at 5"*C and then I hour at ambient temperature. The mixture was 
poured directly on to a silica colunm and eluted with methylene chloride/methanol (95/5) to 
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give7-(2Kimidazol-l-yl)ethoxy)-6-methoxy-H(pivaloyloxy)meUiyl)-3,4^ 
4^iie(64()ing»80%). 

'H NMR Spectrum: (CDCI,) l.l9(s, 9H); 3.98(s. 3H); 4.34(m, 2H); 4.45(m. 2H); 5.94(s, 2H); 
7.02(5. IH); 7.07(8, IH); 7.1 l(s, IH); 7.64(s, IH); 7.67(s. IH); 8.1 7(s. IH) 

5 MS-ESI:423[MNar 

Elemental AmUysis: Found C 58.3 H 6.4 N 13.9 

C]oH24N40,0.7H20 Requires C S82 H6.2 N 13.6% 

A solution of 7-(2-(imidazol-l-yl)ethoxy)-6-methoxy-3-((pivaIoyloxy)methyl)-3,4- 
<iihydroquinazoU]i-4^ne (640mg, 1.6mmol) in saturated methanolic ammonia (10ml) was 
1 0 stined for 1 S hours at ambient temperature. The volatiles were removed by evaporation, the 
solid was triturated with ether, collected by filtration and dried under vacuum to give 7-(2> 
(imidazol-l-yl)ethoxy)-6-methoxy-3,4-dihydroquinazolin-4-one (412mg, 90%). 

•H NMR Spectnun: (DMSOd^) 3.89(s, 3H); 4.4-4.5(ra, 4H); 6.9(s. IH); 7.16(s, IH); 7.28(s, 
IH); 7.47(s, IH); 7.7(8. IH); 7.99(8, IH) 

15 MS -ESI: 287 [MH]' 

Elemental Analysis: Found C 57.8 H 52 N 19.3 

C„H„N4Oj0.3H,O Requires C 57.7 H 5.1 N 19,2% 

A mixture of 7-(2-(imidazoI-lryl)ethoxy)-6-methoxy-3,4-dihydroquiaazolin-4-one 
(412mg, 1.44mmol), thionyl chloride (5 ml) and DMF (0.2ml) was heated at reflux for 1 hour. 
20 The mixture was diluted with toluene and the volatiles were removed evaporation. The 
residue was su^nded in methylene chloride, cooled to O'C and aqueous sodium hydrogen 
carbonate solution was added. The resulting precipitate was collected by filtration and dried 
under vacuum to give 4<hloro-7-(2-(imidazol-l'pyl)ethoxy)-6-methoxyquinazoHne (258mg. 
59%). 

25 'H NMR Spectrum: (DMSOdj) 4.01(s. 3H); 4.47(m. 2H); 4.53(m, 2H); 6.89(s, IH); 7.27(s, 
IH); 7.41(s, IH); 7.49(8, IH); 7.70(s, IH); 8.88(s. IH) 

MS - ESI: 327 [MNal* 
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EKample 23 

A solution of oxindole (232mg. 1.74inmol) in THF (3ml) was added dropwise under 
nitrogen, to sodium hydride (70mg, 1.74inmol, prewashed with hexane) m THF (3ml). The 
mixture was stirred for 30 minutes at ambient temperature and 4-chloro-6-methoxy-7-(4- 
pyridylmethoxy)quina2oline (1 75mg, O.58mmol) and then DMF (2ml) was added. The 

mixture was heated at 60'C fori hour and the THF was removed by evaporation. Theresidue 
was partitioned between cooled 2M hydrochloric acid and ethyl acetate. The organic layer 
was extracted with 2M hydrochloric acid. The aqueous Uyeis were combined, washed with 
ethyl acetate and ether, basified with aqueous sodium hydrogen carbonate and extracted with 
mediylene chloride. The organic layer was washed with brine, dried (MgSOJ and the solvent 
removed by evaporation. The residue was purified by chromatography on neutral aluminium 
oxide eluting with methylene chloride^methanol (90/10 followed by 80/20 and 75/25). The 
purified sotid product was dissolved in methanol/methylene chloride and 5M methanolic 
hydrogen chloride (0.5ml) was added. The volatUes were removed by evaporation, the 
residue was resuspended in ether, collected by filtration, washed with ether and dried under 

vacuum to give 6.methoxy-4-(oxindoI.3-yI)-7-(4-pyridylmethoxy)qHinazoIine 
hydrochloride (50mg. 21%). 

•H NMR Spectrum: (DMSOd,. CF,COJD) 3.93(s, 3H); 5.75(s.2H); 7-7. l(m. 2H); 7.18(t. IH); 
7J5(s. IH); 7.75(d. IH); 7.88(s, IH); 8.17(d, 2H); 8.8(m. IH); 9.05(d, 2H) 
MS - ESI: 399 [MHJ* 



The starting material was prepared as follows: 

Diethyl azodicarboxylate (348mg, 2mmol) was added dropwise to a suspension of 7- 

hydroxy-6-methoxy-3-((pivaIoyIoxy)methyl).3,4-dihydroquinazDlui-4s)ne(457mg, 
1.5mmol), (prepared as described for the starting material in Example 22), 4- 

pyridinemethanol (218mg, 2mmol), and triphenylphosphine (524mg. 2mmol) in methylene 

chloride (7ml) at 5»C. The mixnire was stirred for 10 minutes at S^C and then 1 hour at 

ambient temperature. The mixture was poured directly on to a silica column and eluted with 

methylene chloride/methanol (95/5) to give 6-methoxy-3-((pivaloyloxy)methyl).7.(4. 

pyridylmethoxy)-3,4-dihydroquinazolin-4-one (510mg. 85%). 
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•H NMR Spectrum; (DMSOd«) 1.1 l(s. 9H); 3.93(s, 3H); 5.38(s, 2H); 5.9(s, 2H); 7.23(s, IH); 

7.46(d, 2H): 7.SS(s, IH); 8.3S(s, IH); 8.60(d. 2H) 

MS-ESI:420[MNar 

Elemental Analysis: Found C 63.2 H 6.0 N 10.6 

5 CjiHjjNjOj Requires C 63.5 H 5.8 N 10.6% 

A solution of 6-methoxy-3-((pivaloytoxy)methyl)-7-(4-pyridylmethoxy)-3,4- 

dihydroquinazolin-4-one (SOOmg, 1.26nunol) in saturated methanolic ammonia (10ml) was 

stined for 20 hours at amlrient temperature. The volatiles were removed hy evaporation, the 

solid residue was triturated with ether, collected by filtration and dried under vacuum to give 
1 0 6-methoxy-7-<4-pyridyhnetho}^)-3,4-dihydroquinazolin-4-one (330mg, 92%). 

'H NMR Spectrum: pMSOd^) 3.91 (s, 3H); 5.5(s. 2H); 7.19(s, IH); 7.4-7.5(ni, 3H); 7.97(s. 

IH); 8.6(d.2H) 

MS -EI: 283 [Mr 

Bemental analysis: Found C 61.9 H 5.1 N 14.8 

15 C„H„'N,O,0.4H2O Requires C 62.0 H 4.8 N 14.5% 

A suspension of 6*methoxy-7-(4-pyridylmethoxy)-3,4-dihydroquinazolin-4K>ne 
(300mg, 1 .06nunol) in thionyl chloride (5ml) contuning DMF (50|il) was heated at reflux for 
1 hour. The mixture was allowed to cool, diluted with toluene and the volatiles were removed 
by evaporation. The residue was dissolved in methylene chloride and a cooled solution of 
20 aqueous sodium hydrogen carbonate was added. The resulting precipitate was collected by 
filtration, washed with ether and dried under vacuum to give 4-chloro-6-methoxy-7-(4- 
pyridylmethoxy)quinazoline (17Smg, 55%). 

'H NMR Spectrum: (DMSOd,) 4.05(s, 3H); 5.55(s, 2H); 7.47(s. IH); 7.55(s, IH); 7.64(d. 
2H):8.7(d,2H): 8.89(s, IH) 

25 MS - ESI: 302 [MH]* 
Example 24 

Sodium hydride (62mg, 2.7mmol) was added to a solution of 1 - 
diethoxymethyloxindole (317mg, 1.35mmol), (prepared as described for the starting material 
30 in Example 2), in THF (10ml). The mixture was stirred for 10 minutes at ambient 
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temperature and 4-chlon>-6-methoxy*7<3-<pyrroIidin-l-yl)im)poxy)quinazoliiie (14Smg, 
0.4Smmol) in THF (Sml) was added. The mixture was then stiiied for 2 hours at ambient 
temperature, and was partitioned between methylene chloride and water. The organic layer 
was separated, washed with brine, dried (MgSOJ and the solvent removed by eviration. 
S The residue was purified by column chromatogrq>hy eluting with methylene 

chloride/methanol (a gradient from 9S/5 to 50/50). The purified produa was triturated with 
ether, collected by filtration, washed with ether and dried under vacuum to give 4-(l> 

diethoxymethyloxindol-3-yl)-6<mcthozy-7<<3<(pyrroUdin-l-yl)propoxy)quinazolte^ 
(218mg.94Vo). 

10 'H NMR Spectrum: (CDCl,. CD,CO^) 1 J»(t, 6H); 2.05.2.15(m, 4H); 2.4(m, 2H); 3.3- 
3.5(m. 6H); 3.6(q, 2H); 3.8(q. 2H); 3.87(s, 3H); 4.3(t, 2H); 6.47(s, IH): 7.05(t, IH); 7.l5(t, 
IH); 7.29(s, IH); 7.63(d, 2H); 7.8(s, IH); 8.3(s, IH) 
MS . ESI: 521 [MMf 

15 The starting material was prepared as follows: 

A mixture of 4-hydroxy-3-methoxybenzoic acid (8.4g, SQmmol), 3-(pytrolidin-l- 
yI)propyl chloride (14.75g, Clmol). (prepared according to J. Am. Chem. Soc. 1955, H 
2272), potassium carbonate (13.8g, 0. 1 mol) and potassium iodide (1.66g, lOmmol) in DMF 
(150ml) was stured and healed at lOOX for 3 hours. The mixnire was allowed to cool and 

20 the insolubles were removed by filtration and the volatiles were removed from the filtrate by 
evaporation. The residue was dissolved in ethanol (75ml), 2M aqueous sodium hydroxide 
(75ml) was added and the mbcture was heated at 90*C for 2 hours. The mixture was 
concentrated by evaporadon, acidified with concentrated hydrochloric acid, washed with ether 
and then subjected to purification on a Diaion (trade marie of Mitsubishi) HP20SS lesin 

25 column, eluting witfi water and then with a gradient of methanol (0 to 25%) in dilute 
hydrochloric acid (pH22). The methanol was removed by evaporation and the aqueous 
residue was freeze dried to give 3-methoxy-4-<3-(pyrrolidin-l-yl)propoxy)benzoic acid 
hydrochloride (12.2g, 77%). 

'H NMR Spectrum: (DMSOd., CF,CO,D) 2.2(m, 2H); 3.15(t, 2H); 3.3(t, 2H); 3.5(d, 2H); 
30 3.7(t. 2H); 3.82(s, 3H); 4.0S(d. 2H); 4.15(t. 2H); 7.07(d. IH); 7.48(s. IH); 7.59(d, IH) 
MS -EI: 279 (M J* 
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Fuming nitric acid (2.4ml, S7.9mmol) was added slowly at O'C to a solution of 3- 
metlioxy-4K3-(pyrrolidin-l-yl)propoxy)ben2oic add (12.15g, 38.17mmol) in TFA (40ml). 
The cooling bath was removed and the reaction mixture stined at ambient temperature for 1 
hour. The TFA was removed by evaporation and ice/water was added to the residue and the 
5 solvent removed by evaporation. The solid residue was dissolved in dilute hydrochloric acid 
OpH22), poured onto a Diaion (trade mark of Mitsubishi) HP20SS resin cohimn and eluted 
with methanol (gradient 0 to 50%) in water. Concentration of the fractions by eviration 
gave a precipitate which was collected by filtration and dried under vacuum over phosphorus 
pentoxide to give S-methoxy-2-nitn>-4-<3-(pynoIidin-l-yl)propoxy)benzoic acid 

10 hydrochloride (12.1g, 90%). 

•HNMR Spectrum: (DMSOd<, TFA) 1.8-1.9 (m, 2H); 2.0-2.1(m, 2H); 2.1.2.2(m, 2H); 3.0- 
3.1(nu 2H); 3.3(t. 2H); 3.6-3.7(m. 2H); 3.95(s, 3H); 4.25(t, 2H); 7.35(s. IH); 7.62(s. IH) 

A solution of S^ethoxy-2-nitro-4-(3-(pyrrolidin-l-yl)propoxy)benzoic acid 
hydrochloride (9.63g, 24mmol) m thionyl chloride (20ml) and DMF (50\i\) was heated at 

1 5 Aye for 1 .5 hours. The exceiss thionyl chloride was removed by evaporation and by 
azeotroping with toluene (x2). The resulting solid was suspended in THF (2S0ml) and 
methylene chloride (100ml) and ammonia was bubbled though the mixture for 30 minutes and 
the mixture stirred for a further 1 .5 hours at ambient temperature. The volatiles were removed 
by evaporation, the residue was dissolved in water and applied to a Diaion (trade marie of 

20 Mitsubishi) HP20SS resin column and eluted with water/methanol ( 1 00/0 to 9S/S). The 
solvent was removed by evi^NMation from the fractions containing product and the residue 
was dissolved in a minimum of methanol and the solution was diluted with ether. The 
resultug precipitate was collected by filtration, washed with ether and dried under vacuum to 
gwe 5.methoxy-2-nitro-4.(3-(pyrTolidin-l-yl)propoxy)bcnzamide (7.23g, 73%). 

25 'H NMR Spectrum: (DMSOd*. CFjCO,D) 1 .85-1 .95(m, 2H); 2-2. 1 (m, 2H); 2. 1 5-2.25(m, 2H); 
3.0-3.1(m, 2H); 3.31(t, 2H); 3.62(t. 2H); 3.93(s. 3H); 4.2(t. 2H); 7.16(s. IH); 7.60(s. IH) 
MS -EI: 323 [Mf 

Concentrated hydrochloric acid (Sml) was added to a suspension of 5-methoxy-2- 
nitro^3-(pyrrolidin-l-yl)propoxy)benzamide (1.5g, 4.64mmol) in methanol (20ml) and the 
30 mixture was heated at SO'C to give a solution. Iron powder (1 .3g, 23.2nunol) was added in 
portions and the reaction mixture was then heated at reflux for I hour. The mixture was 
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allowed to cool, the insolubles were removed by filtration through diatomaceous earth and the 
volatiles were removed torn the filtrate by evi^Mration. The residue was purified on a Diuon 
(trade mark of Mitsubishi) HP20SS resm column, eluting with water and then with dilute 
hydrochloric acid (pH2). The fiactions containing product were concentrated by evaporation 
5 and the resulting precipitate was collected by filtration and dried under vacuum over 

phosphorus pentoxide to give 2-amino-5-methoxy-4-(3-(pyrrolidin-l-yl)propoxy)bcnzaniide 
hydrochloride (1.44g, 85%): 

'H NMR Spectrum: (DMSOd*. CFjCO,D) 1.9(br s. 2H); 2.05(br s, 2H); 2.2(br s, 2H); 3.05(br 
s, 2H); 3J(t, 2H); 3.61(br s. 2H); 3.8(s, 3H); 4.1 l(t. 2H); 7.05(s. IH); 7,53(s, IH) 

10 MS -EI: 293 [M]* 

A mixture of 2-amino-5-methoxy-4-<3-(pyrrolldin-l-yl)propoxy)benzamide 
hydrochloride (5.92g, 16.2mmoI) and Gold's reagent (3.5g, 21.4mmol) in dioxane (50ml) was 
heated at reflux for 5 hours. Acetic acid (0.7ml) and sodium acetate (1 .33g) were added to the 
reaction mixture which was heated at reflux for a fiirther 5 hours. The mixture was allowed to 

15 cool and the volatUes were removed by evaporation. The residue was dissol>^ in water, 
adjusted to pH8 with 2M aqueous sodium hydroxide soluUon and purified on a Diaion 
(tradonark of Mitsubishi*) HP20SS resin column eluting with methanol (giadi«it 0-5O %) in 
water. The fiactions containing product were concentrated by evaporation and then freeze 
dried to give 4-hydroxy-6.methoxy-7-(3-(pyrrolidin-I.yI)propoxy)quina2oline (4.55g, 83%). 

20 'H NMR Spectnmi: (DMSOd,, CFjCO,D) 1 .9(m, 2H); 2.0-2. 1(m, 2H); 2.2-2.3(m, 2H); 

3.05(m. 2H); 3.34(t, 2H); 3.6-3.7(br s, 2H); 3.94(s. 3H); 4.27(t, 2H); 7.31(s, IH); 7.55(s, IH); 
9.02(s, IH) 

A mixture of 4-hydroxy-6-niethoxy-7-(3-(pyrrolidin-l-yl)propoxy)quinazoIine (1 .7g, 
5mmol) and thionyl chloride (25ml) containing DMF (0.2ml) was heated at reflux for 3 hours. 

25 Excess thionyl chloride was removed by evaporation and by azeotioping with toluene (x2). 
The residue was suspended in ether and 10 % aqueous solution of sodium hydrogen carbonate 
was added to the mixture. The organic layer was separated, dried (MgSO«) and the solvent 
removed by evaporation to give 4-chloro^-methoxy-7-(3-(pyrrolidin-I- 
yl)pn>poxy)quinazoline (1 .94g, quantitative). 

30 'H NMR Spectrum: (CDCW 1 .8(br s. 4H); 2.17(m, 2H); 2.6(br s. 4H); 2.7(t, 2H); 4.05(s, 3H); 
4.3(t, 2H); 7.35(s, I H); 7.38(s, IH); 8.86(s. IH) 
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Example 2S 

2M Hydrochloric acid (LSml. 3iiimol) was added to a solution of 4-(l. 
dfethoxyniethyloxiiidol-3-yI)-6.methoxy.7-OKpym)lidin-I-yl)p^^ 
0^9mmol), (prepared as described in Example 24), in ethanol (ISml) at 80-C and the mixtuie 
was stirred at 80X for 1 .5 hours. The reaction mixture was allowed to cool, the solvent was 
removed by evapoiatioD and the residue was purified by reverse phase CI 8 chromatography 
eluting with a gradient ofacetonitrile in water (0-40%). The acetonitrile was removed by 
evaporation fiom the fractions containing product and concentrated hydrochloric acid (O.lml) 
was added to the aqueous phase. The solution was freeze dried to give 6-m€thoxy.4. 
(oxindoI-3-yl).7K3-(pyrroIidin.l-yl)propoxy)quinazollne hydrochloride (150mg, 100%). 
'H NMR Spectrum: (DMSOd,. CF,CO,D) 1.85-1.95(m. 2H); 2.0-2.I(m. 2H); 22-2.3(m. 2H); 
3.0-3.1(m. 2H); 3.3-3.4(1, 2H); 3.6.3.7(m. 2H); 3.«7(s. 3H); 4.3(t. 2H); 7.0.7.1(m, 2H); 7.15- 
7.2(t, IH); 7.33(s, IH); 7.68(d. IH); 7.8(s, IH); 8.9(s. IH) 
MS-ESI:419[MHy 

Elemental analysis: Found C 53.9 H 6.4 N 10.7 

C«H2,N40,3H,01.6HCI Requires C 54J H 6.3 N 10.7% 

Example 26 

A solution of S-cyanooxindole (213mg, 1 .35mmol), (TeL UtL. 1987, 28. 4027). in 
DMF (3ml) was added dropwise to a suspension of sodium hydride (54mg. 1.35ramol, 
pcewashed with hexane) in DMF (2ml). The mixture was stirred for 20 minutes at ambient 
temperature, 4.chloro-6-methoxy-7-<3-morpholinopropoxy)quina2oline (152mg. 0.45mmol). 
(prepared as described for the starting material in Example 5). was added and the mixture was 
heated at 70"C fori hour. The mixture was allowed to cool and then vwis diluted vrith water 
and adjusted to pHI vrith 2M hydrochloric acid. The solution was washed vrith ether and then 
basified vrith aqueous sodium hydrogen carbonate sohition. The resulting precipitate was 
collected by filtration, washed with water, ether and dried under vacuum. The solid was 
purified by flash chromatography eluting with methylene chloride/methanol (90/10 followed 
by 80/20). The purified solid was dissolved in metiiylene chloride/methanol and 5M 
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methanolic hydrogen chloride (O.Sml) was added. The solution was concentrated by 
evaporation to a total volume of 2ml and ether (1 Sml) was added. The resulting solid was 
collected by filtration, washed with ether and dried under vacuum to give 4-<5-^anooxlndol- 
3-yl)-6-methoxy-7-(3-morpiiolinopropoxy)qauiazolinc hydrochloride (120mg, 50%). 

5 "H NMR Spectrum: (DMSOd«, CF,CO,D) 2.32(m. 2H); 3. 1 5(t, 2H); 3.35(t, 2H); 3.54(d, 2H); 
3.75(t, 2H); 3.91(s. 3H); 4.05(d, 2H); 4.33(t, 2H); 7.10(d, IH); 7.31(s. IH); 7.47(d, IH); 
7.97(s, IH): 8.06(s, IH); 8.67(s. IH) 

MS-ESl:460(MHr 

Elemental analysis: Found C 54.9 H S.4 N 12.9 

10 C„H„N,0, l.lHjO 1.75HCI Requires C 55.3 H 5.4 N 12.9% 

Example 27 

A solution of 5-nitrooxindole (1 .26g, 7.1mmolX (prepared as described for the 
starting material in Example 21). in THF (10ml) was added dropwise to sodium hydride 

15 (284mg. 7.1mmoU prewashed with THF) in THF (15ml). The mixnire was stirred for 30 
minutes at ambient tenqieratuce and a solution of 4-ch!oio-6-methoxy-7-<^ 
morpholinopropoxy)qttinazoline (600mg, 1.8nunol, (prepared as described for the starting 
material in Example 5X in THF (10ml) and DMF (3ml) was added dropwise. The mixture 
was stirred for 30 minutes at ambient temperature, then heated at 75''C for 1 .5 hours. DMF 

20 (4ml) was added and the mixture stined for 12 hours at ambient temperature. The solvent was 
removed by evaporation, the residue was partitioned between ethyl acetate and water and the 
aqueous layer was adjusted to pH8 with 2M hydrochloric acid. The precipitated product was 
collected by filtration, washed with water and dried under vacuum. The solid was dissolved 
in a mixture of DMF and dilute hydrochloric acid (pH2) and was purified on a Diaion (trade 

25 mark of Mitsubishi) HP20SS resin column, eluting with a gradient of methanol and dilute 
hydrochloric acid (pH2). The purified solid was dissolved in methanol and 7M ethanolic 
hydrogen chloride (1. 5ml) was added. The volatiles were removed by evaporation and the 
solid residue was triturated with a mixture of methanol and ether. The solid was collected by 
filtration and dried under vacuum to give 6-mcthoxy-7-(3-morpholinopropoxy)-4-(S- 

30 nitroDxindol-3>yl).quinazoline hydrochloride (275mg, 29%). 
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•H NMR Spectrum: (DMSOd«, CF,CO,D) 1.9-2.1(in» 2H); 2.9(t, 2H); 3.06(1, 2H); 325(d, 
2H); 3.41(1. 2H); 3.57(8, 3H); 3.72(d. 2H); 4.04(t. 2H); 6.8(d. IH); 7.02(s. IH); 7.65-7.75(in, 
2H);8.2(brs. IH);8.3I(s,lH) 
MS -ESI: 480 [MH]* 
5 Elemental analysis: Found C 50.5 H 5.5 N 11.9 

r 

C„HMN,Oe2.5H,0 1.3HCI Requires C 50.4 H 5.5 N 12.2% 

EMimDie 28 

A solution of oxindole (259mg, 1.95nunol) in THE (3ml) was added dropwise to a 
10 suspension of sodium hydride (78mg, 1 .95mmol, prewashed with hexane) in THE (3ml). The 
mixture was stirred for 30 minutes at ambient temperature and a solution of 4H:hioro-6- 
mcthoxy*7-(2*(pyrrolidin-l-yl)cthoxy)quina2oline (200mg, 0.6Smniol) in DMF (3ml) was 
added dropwise. The mixture was heated at 60''C for 30 minutes* the THF was removed by 
eviqx>ration and the residue was partitioned between methylene chloride and water. The 
IS organic layer was separated, washed with brine, dried (MgS04) and the solvent removed by 
evi^radon. The solid residue was purified by chromatography on neutral aluminium oxide 
eluting with methylene chloride/methanol (80/20). The purified solid was dissolved in 
methylene chloride containing methanol and 3M ethereal hydrogen chloride was added. The 
volatiles were removed by evaporation and the residue was suspended in ether. The solid was 
20 collected by filtration^ washed with ether and dried under vacuum to give 6-methoxy-4- 
(oxindol-3-yl)-7-(2-(pyiTolidin-l*yl)ethoxy)qttinazoline hydrochloride (SSmg, 18%). 

»H NMR Spectrum: (DMSOd^, CFjCO^D) 1.85-1.95(m, 2H); 2.05-2.2(m, 2H); 3.15-3.3(m, 
2H); 3.65.3.8(m, 4H); 3.88(s, 3H); 4.57(m, 2H); 7.0-7.1(m. 2H); 7.16(t, IH); 738(s, IH); 
7.68(d. IH); 7.81(s, IH); 8.82(br s, IH) 

25 MS-ESI:405[MHr 

Elemental Analysis: Found C 56.1 H 5.9 N 11.0 

C23H2,N40,1H201.95HC1 Requires C 56.0 H 5.7 N 11.3% 



The starting material was prepared as follows: 
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Diethyl azodtcaiboxylate (S66mg, 3.25mmol) was added dropwise to a solution of 7- 
hydroxy-6-methoxy-3-((pivaIoyloxy)methyl>3,4sIihydroquina2olin-4-one(765mg, 
2.5inmol), (prepared as described for the starting material in Example 22); I-(2- 
hydroxyethyl)pynolidine (374mg, 3.2Smmol) and triphenylphosphine (SSlmg. 3.2SmmoI) in 
S mediylene chloride (I Sml). The mixture was stinted for 1 hour at ambient temperature and 
further triphenylphosphine (861mg. 3^SmmoI) followed by diethyl azodicaiboxylate (566mg. 
3.2Smmol) was added. The mixture was stirred for 1 hour at ambient temperature and the 
solvent was removed by evaporation. The residue was dissolved in ethyl acetate/etiier and 
extracted with 2M hydrochloric acid. The aqueous Uyer was basified by addition of solid 
10 sodium hydrogoi carbonate and extracted widi methylene chloride. The combined extracts 
were dried (MgSOt), and the solvent removed by evaporation. The resultmg oil was purified 
by column chromatography on neutral aluminium oxide elutmg with methylene 
chloride/methanol (9(V10 followed by 80/20) to give 6-meUioxy-3-((pivaloyloxy)mediyl)-7- 
(2-(pyrrolidin-l.yl)ethoxy)-3,4Kiihydroquinazolin-4-one (SSOmg, 55%). 

15 'H NMR Spectrum: (DMSOd*. CF,CO,D) 1.12(s. 9H); 1.75-1.85(m. 2H); 2-2.I(m. 2H); 3.15- 
3.25(m, 2H); 3.65-3.75(m. 4H); 3.93(s. 3H); 4.50(t. 2H); 5.93(s, 2H); 7.3l(s. IH); 7.57(s, 
IH); 8.41(s, IH) 

MS -ESI: 404 [MH]* 

A solution of 6-methoxy-3-((pivaloyloxy)methyl)-7-(2-(pyrrolidm-l-yl)edioxy)-3,4- 
20 dihydroquinazolin-4-one (524mg, 1 .3mmol) in methanol saturated with ammonia (lOml) was 
. stirred for 20 hours at ambient temperature. The volatiles were ronoved by evs^radoh and 
the solid residue was triturated with etiier, collected by filtration and dried under vacuum to 
give 6-methoxy.7-(2-(pyirolidin-l-yl)ethoxy)-3,4-dihydroquinazolin-4-one (230mg. 61%). 

'H NMR Spectrum: (DMSOd,. CF,COp) 1.9.2.0(m, 2H); 2.05-2.2(m. 2H); 3.15-3.3(m, 2H); 
25 3.6-3.8(m. 4H); 3.98(s. 3H); 4.53(t. 2H); 7.38(s, IH); 7.61(s. IH); 9.13(s, IH) 

A solution of 6-metiioxy-7-(2-(pynolidin-l-yl)eUioxy)-3,4-dihydroquinazolin-4-one 
(228mg, 7.9mmol) in tfiiony I chloride (Sml) and DMF (0.2ml) was heated at reflux for 1 hour. 
Toluene was added and the volatiles were removed by evaporation. The residue was 
dissolved in methylene chloride and cooled aqueous sodium hydrogen carbonate solution was 
30 added. The organic layer was separated, washed witii brine, dried (MgS04) and the solvent 
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removed by evaporation to give 4-cMoro*6-methoxy-7*(2-(pyrrolidin*l-yl)ethoxy)quina2oline 
(200me»82%). 

MS-[ESIl:307(M-r 
5 Example 29 

A solution of 1-acetyloxindole (2Slmg, 1.6mmol), ( J. Med. Cheitl. 1986, 1838), in 
DMF (3ml) was added to a suspension of sodium hydride (SOmg, 2.4mmol) in DMF (10ml) 
and the mixture stirred for 1 0 minutes at ambient tempemture. 4-Chloio-6*methoxy-7-(2* 
methoxyethoxy)quinazoline (lOSmg, 0.4mmol), (prepared as described for the starting 

10 material in Example 2), in DMF (3ml) was added and the mixture stirred for 1 .5 hours at 
ambient temperature. The solvent was removed by evaporation and the residue was 
partitioned between methylene chloride and water. The organic layer was separated, washed 
with water, brine, dried (MgS04) and the solvent removed by evaporation. The residue was 
puriGed by column chromatography eluting with methylene chloride/ethyl acetate (70/30). 

IS The purified product was recrystallised from methylene chloride/ether, collected by filtration, 
washed with ether and dried under vacuum to give 4^1«acetyloxindoI-3-yl)-6-methoxy-7-(2* 
methoxyethoxy)quinazoiine (77mg, 47%). 

'H NMR Spectrum: (CDCI3) 2.82(s. 3H); 3.49(s. 3H); 3.87(s, 3H); 3.90(m. 2H); 4,36(m, 2H); 
7.1-7.2(m, 2H); 7.22(s, IH); 7.61(d, IH); 7.76(s, IH); 8.16(s, IH); 8.37(d, IH) 
20 MS-EI:407[M.r 

Elemental analysis: Found C 64.S H S.4 N 10.4 

C22H21N3O3 Requires C 64.9 H S.2 N 10.3% 

Example 30 

25 A solution of S-acetamidooxindole (2 1 2mg, 1 . 1 mmol), (Zh. Obshch. Khim 1956, 26, 

2019-2022), in DMF (2ml) was added dropwise to sodium hydride.(89mg, 2.23mmol, 
prewashed with THF) in DMF (2ml). The mixture was stirred for 5 minutes at ambient 
temperature and a solution of 4<hlon>-6-methoxy-7-(2«methoxyethoxy)quina2X>line (lOOmg, 
0.37nunol), (prepared as described for the starting material in Example 2), in DMF (2ml) was 

30 added. The mixture was stirred for 1.5 hours at ambient temperature, the solvent was 
removed by evaporation and the mixture was partitioned between methylene chloride and 
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water. TTie aqueous layer was adjusted to pH7 with 2M hydrochloric acid. The oiganic layer 
was separated, dried (MgSO,) and the solvent was removed by evaporation. TTie residue was 
purified by chromatography duting with methanol/methylene chloride (gradient ftom 5/95 to 
15/85). The purified solid was dissolved in methylene chloride and 4M methanolic hydrogen 
chloride (4ml) was added. The volatiles were removed by evaporation, the solid residue was 
triturated vath ether, collected by filtration, washed with ether and dried under vacuum at 

60-C to give 4-(5.acetamidooxiBdol-3-yl).<-methoxy.7.(2-methoxyethoxy)qttliiaioline 

hydrochloride (95mg, 56%). 

'H NMRSpectrum: (DMSOd,. CF.COfi) 2.0l(s. 3H); 3.36(s. 3H): 3.78(t, 2H); 3.84(s. 3H): 
4.33(t. 2H); 6.9(d, IH); 7J(s. IH); 7.34(d. IH); 7.68(s. IH); 8.17(s. IH); 8.9(s, IH) 
MS -EI: 422 [Mr 

Elemental analysis: Found C 54.4 H 5.1 N 11.9 

CaHaNA 13HjO IHCl Requires C 54.8 H 5.3 N 11.6% 

E»amnie31 

A solution of 5-niethylthiooxindole (668mg. 3.7nimol) in DMF (3ml) was added to 
suspension of sodium hydride (149mg. 3.7mmol, prewashed with THF) in DMF (3ml). The 
mixture was stirred for 30 mintttes at ambient temperamre and a solution of 4-chloro.6- 
methoxy-7-(3-mon)holinopropoxy)quina2oline (420mg. 1.2mmol). (prepared as described for 
the starting material in Example 5). in DMF (3ml) was added dropwise. The mixture was 
stirred for 1 .5 hours at ambient temperature and the solvent was removed by evaporation. The 
residue was partitioned between water and etiier and tiie aqueous layer was adjusted to pH8 
with 2M hydrochloric acid. TTie precipitated product was collected by filtration, washed with 
water and dried under vacuum over phosphorus pentoxide. The solid was purified by column 
chromatography eluting with methylene chloride/metiianol (95/5 followed by 90/10). The 
purified solid was dried under vacuum to give the product as the free base (450mg, 75%). 
The fiee base product (lOOmg) was dissolved in metfiylene chloride/metiianol and a solution 
of 2.5M ethereal hydrogen chloride (1.5ml) was added. The volatiles were removed by 
evaporation to give 6wnethoxy-4-(5-mcthylthiooxindol.3.y|).7^3. 
morpholinopropoxy)qulnazollne hydrochloride (108mg). 



a 
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•H NMR Spcctnim: (DMSOd«, CF,CO,D) 2.25-2.35(in, 2H); 2.42(s. 3H); 3.15(t, 2H); 3.35(t, 
2H); 3.54(d. 2H); 3.75(t, 2H); 3.91(s, 3H); 4.05(d, 2H); 4.32(t, 2H); 7.01(d. IH): 7.15(d, IH); 
7.33(8, IH); 7.63(8. IH); 7.79(s. IH); 8.8(s, IH) 
MS -EI: 480 [MT 

5 Elemental analysis: Found C 53.3 H 5.8 N 9.7 

C„H„NAS l.5H,0 1.55HC1 Requires C 53.2 H 5.8 N 9.9% 

The starting material was prepared as follows: 

A solution of methyl 5-fluoro-2-nilrophenylaeetatB (3g, Mmniol), (Syndiesis 1993, 
10 5 1), in DMSO (10ml) was added to a suspension of sodium thiomethoxide (1 .08g, 15.5mmol) 
in anhydrous DMSO (lOml). The mixture was stined for 10 minutes at ambient temperature 
and further sodium thiomethoxide (lOOmg, 1.5nunol) was added. The mixture was stiired for 
15 minutes at ambient temperature and was then partitioned between ethyl acetate and water. 
The organic layer was separated, washed with water, brine, dried (MgSO^) and the soIv«it 
15 removed by evaporation. The residue was purified by column chromatography etuting with 
ethyl acetate/petroleum ether (15/85) to give methyl 5-methylthio-2-nitrophenylaeetate 
(2.68g, 81%). 

'H NMR Spectrum: (CDCl,) 2.54(s, 3H); 3.71(s. 3H); 4.01(s. 2H); 7.09(s. IH); 7.23(d, IH); 
8.10(d, IH) 

20 MS -EI: 240 [MT 

Iron powder (2.36g, 42nunol) was added in portions to a solution of methyl 5- 
methylthio-2-mtrophenylacetate (2.55g, 10.6mmol) in acetic acid (30ml) and the mixture was 
heated at 100<*C for I hour. The mixture was allowed to cool and the insolubles were 
removed by filtration and the filter pad was thoroughly washed with acetic acid and then ethyl 

25 acetate. Hie volatiles were ranoved fix>m the filtrate by evaporation and the residue was 
dissolved in ethyl acetate and was washed with IM hydrochloric acid (50ml x3), water, brine 
and dried (MgSO^). The solvent was removed by eviration and the residue was purified by 
column chromatography eluting with ethyl acetate/petroleum ether (1/1) to give 5- 
methylthiooxindole (1.48g, 78%). 

30 m.p. 120.122»C 
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'H NMR Spectrum: (CDCl,) 2.46(s, 3H); 3.53(s. 2H); 6.81(d, IH); 7.15.7.30(m, 2H); 8.21(br 
s,lH) 

MS -EI: 179 (MT 

Elemental analysis: Found C 60.2 H 5.2 N 7.8 

5 CJI^OS Requires C 60.3 H 5.1 N 7.8% 

EiamDle32 

3>ChloropeiDxybeiizotc acid (1 86mg, 0.78mmol) was added to a solution of 6- 
methoxy.4K5-metliylthiooxindol-3-yl>7-(3-moiphoUnopropoxy)quina2oIine (1 70mg. 
0.35nunol), (prepared as described for the fiee base product in Example 3 1), in methylene 
chloride (40ml) and the mixture stirred for 2 hours at ambient temperature. The mixture was 
dUuted with water (5ml) and ether (1 5ml) and the aqueous layer was adjusted to pH2 by 
addition of IM hydrochloric acid. The aqueous layer was separated and appfied to a reverse 
phase C18 column and eluted with a gradient of methanoi/1% aqueous acetic acid (0/100 to 
15 100/0). The purified product was dissolved in methanol and concentrated hydrochloric acid 
(3drops) was added. The volatiles were removed by evaporation, the solid residue was 
collected and dried under vacuum to give 6.methoxy-4-(5.methykulphinyloxindol-3-yl)-7- 
(4-oxidomorphoUnopropoxy)quinazoluie hydrochloride (lOOmg, 60%). 
'H NMR Spectrum: (DMSOd^, CF,CO,D) 2.45(m, 2H); 2.67(s, 3H); 2.7.2.9(m, 4H); 3.94{s. 
20 3H); 3.94.3.99(br s. 6H); 4.37(t, 2H); 7.13(d. IH); 7.34(d. IH); 7.36(s. IH); 7.78(s, IH); 
8.0(s,lH);8.76(s.lH) 
MS -ESI: 513 [MH]* 



10 



Examnle33 

5-methykuphonyloxindole (350mg, 1.66mmol) was added to a suspension of 
sodium hydride (66mg. 1 .66mmol) in DMF (5ml) and the mixture was stirred for 30 minutes 
at ambient temperature. 4.Chloro-6.methoxy.7-<2.methoxyedioxy)quina2oIine (148.5mg, 
0.55mmolX (prepared as described for the starting material in Example 2). was added as a 
solid followed.by DMF (1ml). The mucture was heated at 50''C for 1.5 hours and then 
allowed to cool. The mixture was partitioned between water and ether and the aqueous layer 
was adjusted to pH7 with 2M hydrochloric acid. The precipitated product was collected by 
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filtration, washed with water, ether and dried tind^ vacuum. The solid was adsorbed on silica 
and puriGed by column chromatography eluting with methylene 
chloride/methanol/acetonitrile (60/S/35). The purified solid was dissolved in methylene 
chloride(methanol and 7M ethanolic hydrogen chloride (1ml) was added. The volatiles were 
S mnoved by evaporation* the solid residue triturated with ether, collected by filtration, washed 
with ether and dried under vacuum to give 6-niethoxy-7-(2-methoxyethoxy)T4-(S- 
methy buphonyloxiiidol-3-yI)quinazoline hydrochloride ( 1 70mg, 70%). 
'H NMR Spectrum: (DMSOd„ CF,CO,D) 3.1(s. 3H); 3.36(s. 3H); 3.78(m, 2H); 3.93(s. 3H); 
4.36(t. 2H); 7.18(d. IH); 7.33(s. IH); 7.64(d. IH); 7.77(s, IH); 8.l3(s. IH); 8.72(s, IH) 
to MS-ESI:444[MHr 

Elemental analysis: Found C Sl.O H 4.9 N 8.8 

C„H„NAS.lHjO0.85HCI Requires C 51.2 H 4.9 N 8.5% 

The starting material was prepared as follows: 

15 3-ChIoroperoxybenzoic acid (919mg, 3.8mmol) was added to a solution of 5- 

methylthiooxindole (343mg, I.9mmol). (prepared as described for the starting material in 
Example 3 1), in methylene chloride (lOOml) cooled at S'C and the mixtuie stined for 2 hows 
at ambient temperature. Further 3-chloroperoxybenzoic acid (1 OOmg) was added and the 
mixture stirred for a further 1 hour. The volatiles were removed by evaporation, the residue 

20 was triturated with ether, collected by filtration and dried under vacuum to give 5- 
methylsuphonyioxindole (363mg, 90%). 

•H NMR Spectrum: (DMSOd,, CF,CO,D) 3.14(s. 3H); 3.60(s, 2H); 7.0l(d, IH); 7.7-7.8(m, 
2H) 

25 EyampltM. 

Sodium hydride (58mg, 2.4mmol) was added to solution of 5-(2- 
morpholinoacetyl)oxindole (312mg, I.2nunoi) and 4-chloro-6-methoxy-7-(2- 
methoxyethoxy)quinazoline (I60mg, 0.6nunol), (prepared as desoibed for the starting 
material in Example 2), in DMF (1 Sml). The mixture was stirred for 1 .5 hours at ambient 

30 temperature and the volatiles were removed by evaporation. The residue was purified by 
column chromatography eluting with methylene chloride/methanol (96/4 followed by 94/6). 
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The purified solid product was triturated with ether, collected by filtration, washed with ether 
and dried under vacuum. The solid was dissolved in methylene chloride (10ml) and methanol 
(10ml) and IM methanolic hydrogen chloride (2ml) was added. The volatiles were rraioved 
by evqmration and the solid readue was sus|mided in ether, collected by filtration, washed 

S with ether and dried under vacuum to give 6omethoxy-7-^methozyethoxy)-4-(S^- 
morpholinoacelyl)oiindol-3-yl)qainazoUne hydrochloride (136mg, 39%). 
•H NMR Spectrum: (DMSOd,. CF,CO^) 3.25(t, 2H); 3.36(s, 3H); 3.46(d, 2H); 3.78(m, 2H); 
3.8.3.9(m. 2H); 3.86(s, 3H); 4.0(d, 2H); 4.35(m. 2H); 5.08(s, 2H); 7.15(d, IH); 7.35(s, IH); 
7.78(d, IH); 7.85(s, IH); 8Jl(s. IH); 8.73(s, IH) 

10 MS-ESI:493[MHr 

Etemental analysis: Found C 53.5 H 5.8 N 9.7 

CmH„N40,2H,0 1.5HC1 Requites C 53.5 H 5.8 N 9.6% 

The starting material was prepared as follows: 

15 Potassium carbonate (800mg, 5.8mmol) followed by potassium iodide (30mg, 

0.2mmoi) and morpholine (500til. 5.7mmol) were added to a solution of 5-(2- 
chloroacetyl)oxindole (1.05g, 5mmol), (J, Med. Chem. 1991, 1 860), in DMF (20nil) and the 
mixture was stirred for 1 hour at ambient temperature. The solvem was removed by 
evaporation and the residue was purified 1^ reverse phase column chromatography on a 

20 Diaion (trade mark of Mitsubishi) HP20SS resin column, eluting with water/methanol (a 
gradient from 100/0 to 30/70). The purified product was then purified by chromatography on 
silica eluting with methylene chloride/methanol (95/5) to give 5-(2- 
morpholinoacetyl)oxiodole (673mg, 51%). 

'H NMR Spectrum: (DMSOd,, CD,CO,D) 3.57(s. 2H); 5.06(s, 2H); 6.93(d. IH); 
25 7.83(s. IH); 7.9(d, IH) 

Example 3S 

Using a procedure analogous to that described in Example 49, 5-nitiooxindole 
(240mg, 1.4mmol), (prepared as described for the starting material in Example 21). was added 
30 to sodium hydride (80mg, 1.9mmol) in THF (15ml) and the solution was treated with 4- 
chloro-7-(2-methoxyethoxy)quinazoline (170mg, 0.7mmol), (prepared as described for the 
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starting material in Example IS), in DMF (Sml) to give, after work-up and purification, 7-(2- 
methoxycthoxyH-(S-nitrooiindol-3-yl)quinazoiine (87ing, 32%). 

'H NMR Spectrum: (DMSOd^ CF,CO,D) 3.3(s. 3H); 3.7(t, 2H); 4.25(t, 2H); 7.0(d, IH); 
7.15(d. IH); 7.22(dd, IH); 7.95(dd, IH); 8.5(d. IH); 8.65(s, IH); 8.75(s. IH); 1 1.4(s, IH) 

S MS-ESI:381 [MHf 

Elemental analysis: Found C 57.9 H 4.1 N 14.7 

C„H,4N4O,0.7H,O Requires C 58.1 H 4.5 N 14.3% 

EMmnlc36 

10 Using a procedure analogous to that described in Example 49, S-cyanooxindole 

(250mg, 1.6rorool), (Tet Lett., 1987, 28. 4027), was added to sodium hydride (lOOmg, 
2.5mmol) in THF (15ml) and the solution was treated with 4-chloro-7-(2- 
niethoxyethoxy)quinazoline (200mg, 0.84mmol), (prepared as described for the starting 
material in Example 1 5), in DMF (Sml) to give, after woric-up and purification, 4-(S- 

15 cyanaoxindol-3-yl>-7-(2-methozyethoxy)quinazolinc (160mg, 53%). 

'H NMR Spectrum: (DMSOd^ CF,CO,D) 3.3(s. 3H); 3.7(t. 2H); 4.3(U 2H); 7.05(d, IH); 
7.15(d. IH); 7.3(dd, IH); 7.45(d. IH); 7.95(s. IH); 8.45(d, IH), 8.8(s, IH), 1 1.3(s, IH) 

MS-ESI:359[M-Hr 

Elemental analysis: Found C 64.6 H 4.5 N 15.4 

20 CaH^NA 0.6H,O Requires C 64.7 H 4.7 N 15.1% 

Example 37 

Using a procedure anologous to that described in Example 26, oxindoie (240mg, 
l.Smmol) was added to sodium hydride (llOmg, 2.75nimol) in THF (15ml) and the solution 
25 was treated with 4-chIoro-7-(3-morpholinopropoxy)quina2oline (400mg, 1 .3mmol) in DMF 
(5ml) to give, after work-up and purification, 7-(3-morpholinopropoxy)-4-(oxiQdol-3- 
yl)quinazoline (160mg, 30%). 
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'H NMR Spectnim: (DMSOd*. CF,CO,D) 22(m. 2H); 3.1(t. 2H); 3.3(t, 2H); 3.5(d, 2H); 
3.7(t. 2H); 4.0(in. 2H); 425(t. 2H); 6.92(<1, IH); 7.1(d, IH); 7.15(d. IH); 7.22(dd. IH). 7.6(d, 
IH); 8.4(d. IH); 8.6(s, IH), 10.05(brs, IH). 10.9(br s, IH) 

MS -ESI: 405 [MH]* 

Elemental analysis: Found C 65.9 H 5.9 N 13.9 

CjjHmN,©, O.THjO Requires C 66.2 H 6.1 N 13.4% 

The starting material was prepared as follows: 

A solution of 2-amino.4-fluorobenzoicacid (3g. 19.3mmol) in fonnamide (30ml) 
was heated at ISO-'C for 6 hours. The reaction mixture was poured onto iccAwaier (1/1) 
(250ml). The precipitated solid was coUected by filtration, washed with water and dried to 
give 7-fluoro-3,4-dihydroquina2oIin-4-one (2.6g, 82%). 

Sodium metal (4.4g, 191mmol) was added to benzyl alcohol (1 OOmI) at ambient 
temperamre and the mixture stirred for 30 minutes Uien heated at 80«*C for 1 hour. The 
mixture was then cooled to 40»C and 7-fluoro.3.4^ihydroquina2olin.4.onc (7.8g. 47mmol), 
was added. The reaction mixture was stirred at 130«»C for 4 hours and allowed to cool to 
ambiem temperature and stirred for 1 8 hours. The solution was quenched with water (800ml) 
and acidified to pH3 with concentrated hydrochloric acid. The resuhing precipitate was 
collected by filtration, washed with water and ether and dried for 4 hours at 6Q^C under high 
vacuum to give 7.benzyloxy-3,4-dihydroquina2olin-4-one (7.02g. 63 %). 

7-Ben2yloxy.3,4Hiihydroquinazolin-4-one (7.0g, 27mmol) was suspended in dry 
DMF (50ml) and cooled to 5-10»C, then sodium hydride was added (I.22g of a 60 % 
suspension in mineral oil. 30mmol). The reaction mixture was allowed to return to ambient 
temperature and chloromcthyl pivalate (4.75g. 3 1.5mmoI) was added over 10 minutes and tiie 
mixture stirred for 1 hour. The reaction mixture was quenched witii water (250ml), tiie 
aqueous phase adjusted to pH5 and extracted with etiier (300ml x3). The combined etiier 
phases were v^ed witii brine, dried (MgSO,) and tiie solvent removed by evaporation. The 
solid residue was triturated with isohexane, collected by filtration and dried under vacuum to 
give 7-ben2yloxy-3-((pivaloyloxy)meti»yl).3.4-dihydfoquina2olin-4H>ne (9.1g. 90%). 
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7-benzyloxyO-((pivaloyloxy)methyl)0,4sIihydioquinazoUn-4^ (8.0g, 22mino]) 
was dissolved in IFA (40ml) and the mixture heated at reflux for 3 hours then allowed to cool 
to ambient temperature and stined for 1 8 hours. The TFA was removed by evaporation and 
the residue resuspended in a mixture of ether and aqueous sodium hydrogen carbonate 
S solution. The solid was collected by filtration, washed with water and ether and dried at 40**C 
for 3 hours under high vacuum to give 7-hydK>xy-3-((pivaloyloxy)methyl)-3,4- 
dihydroquinazoUn-4-one (S.42g, 90%). 

Morpholine (94g, I.OSmol) was added dcopwise to a solution of 3«br(mio-l-propanol 
(7Sg, O.S4mol) in toluene (TSOml) and the reaction then heated at for 4 hows. The 

10 mixture was allowed to cool to ambient temperature and the precipitated solid was removed 
by filtration. The volatiles were removed from die filtrate and the resulting yellow oil was 
purified by distillation at 0.4-0.7 nrniHg to give 4-(3-hydroxyptopyl)morpholine (40g, 50%) 
as a colourless oil. 
b.p. 68.70*»C (~O.SnunHg) 

15 'H NMR Spectrum: (DMSOd,) 1.65-1.78(m, 2H); 2.50(t, 4H); 2.60(t. 2H); 3.68(t, 4H); 3.78(t. 
2H);4.90(brd,lH) 

7-Hydroxy-3-((pivaloyloxy)methyl>3.4-dihydroquinazDlin-4-oiie (750mg, 2.7mmol) 
was suspended in methylene chloride (40ml) at 5"*C and 4-(3-hydioxypropyl)morphoUne 
(490mg, 3.4mmol) and triphoiylphosphine (890mg, 3.4mmol) were added. The mixture was 

20 stirred for 5 minutes and diethyl azodicarboxylate (590mg, 3.4mmol) was added over 5 
minutes at S'C. The reaction mixture was stirred at S^C for 30 minutes then at ambient 
temperature Ux 1 hour. The solution was then purified directly by column fladi 
chromatography eluting with methylene chloride, and then ethyl acetate, acetonitrile/ethyl 
acetate (20/80). and acetonitrile/ethyl acetate/ammonia (50/50/0.5). The purified product was 

25 triturated with ether/isohexane and collected by filtration to give 7-(3-morpholinopiopoxy)-3- 
((pivaloyloxy)methyl>3,4-dihydroquinazolin-4-one (745mg, 68%). 

7-(3-Morpholinopropoxy)-3-((pivaloyloxy)methyl)-3,4-dihydroquinazolin-4-one 
(680mg, 1 .6mmol) was stirred in methanolic ammonia (20ml) at 40*'C for 6 hours then for 1 8 
hours at ambient temperature. The solvent was removed by evaporation, the residue was 

30 triturated with ether/isohexane and collected by filtration to give 7-(3-morpholinopropoxy)- 
3,4-dihydroquinazolin-4K>ne (450mg, 92%) as a white solid. 
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'H NMR Spectrum: (DMSOd,) 1 .9(quin. 2H); 2.35(t. 4H): 2.4(1, 2H); 3.55(t. 4H); 4.15(1, 2H); 

7.05(in, 2H); 7.97(d, IH); 8.02(s, IH) 

MS:290[MHr 

A mixture of 7<3-morplu)lmo|iropoxy)-3,4-<iihydroquiiiazoUn-4-<me (SOOmg, 
1.7mmol). Ihionyl chloride (10ml) and DMF (O.lml) was heated at reflux for 2 hours. The 
volatiles were removed by evaporation and the residue azeotroped with toluene. The crude 
product was partitioned between methylene chloride (50ml) and saturated aqueous sodium 
hydrogen cariranate solution (50ml) and the mixture stirred for 10 minutes. The organic phase 
was separated and the aqueous phase extracted with methylene chloride. The combined 
extracts were dried (MgS04) and the solvent removed by evaporation to give 4<hloro-7-(3- 
morpholim^ropoxy)quinazoline (425nig, 80%). 

Example 38 

A solution of 5-cyanooxindole (284mg, 1.8mmol), (TeL Lett. 1987. 28. 4027), in 
DMF (4ml) was added dropwise, to sodium hydride (72mg, 1 .8mmol. prewashed with 
hexane) in DMF (4ml) under nitrogen. The mixture was stiircd for 1 5 minutes at ambient 
temperature and 4-chloro-6-metfioxy-7K2-(pyrrolidin-l-yl)ethoxy)quinazoline (1 84mg. 
0.6mmol). (prepared as described for the starting material in Example 28), was added as a 
solid. The mixture was heated at 60«»C for 45 minutes and then solvent was removed by 
evaporation. Water was added to the residue and the mixture was adjusted to pH2 with 2M 
hydrochloric acid. Hie insolubies were removed by filtration and the filtrate was extracted 
with ether. The aqueous layer was adjusted to pH8 with 2M aqueous sodium hydroxide 
solution and was concentrated by evaporation to half initial volume. The precipitate was 
collected by filtration, washed with water and ether, and dried under vacuum. The solid was 
dissolved in methylene chloride/metiianol and 2.9M ethereal hydrogen chloride was added. 
The volatiles were removed by evaporation, die solid residue was suspended in etiier, 
collected by filtration, washed witfi etiier and dried under vacuum to give 4KS-cyanooxlndol- 
3.yl)^methoxy-7-(2-(liyrrolldin.l-yl)ethoxy)qqinaw»line hydrochloride (I lOmg, 40%). 
•H NMR Spectrum: (DMSOd,, D,0 + NaOD) 1 .7(br s. 4H); 2.5-2.6(m. 4H); 2.86(t. 2H); 
3.80(s.3H);4.16(t.2H);6.65(d, lH); 6.81(d. lH);6.89(s, lH);8.l(brs, lH);8.40(s. IH); 
9.I4(brs.lH) 
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MS -ESI: 430 [MHT 



Elemental analysis: 



Found 



C 55.0 H 5.4 N 13.1 



Cj^HmNjOiLSHjOKTHCI 



Requires 



C 55.0 H 5.4 N 13.3% 



5 i;?i|implc?9 

A solution of 5-cyanooxindole (2.96g, IS.Tmmol), (Tet Lett, 1987, 28, 4027), in 
DMF (35ml) was added dropwise under nitrogen to sodium hydride (749mg, 18.7mmol, 
prewashed with hexane) in DMF (1 5ml). The mixture was stined for 30 minutes at ambient 
temperature and 4-cUoro-7-(2-(imidazoUl-yl)rthoxy)-6-methoxyquinazolii» (1.98g, 

1 0 1 8.7mmol), (prq)ared as described for the starting material in Example 22), was added as a 
solid. The mixture was heated at S5^C for 45 minutes, allowed to cool and poured into a 
mixture of methylene chloride (40Qml) and saturated aqueous ammonium chloride solution 
(400ml). The resulting precipitate was collected by filtration, resuspended in water and stirred 
for 1 5 minutes at ambient temperature. The solid was collected by filtration, washed with 

15 water and tfien ether, and dried under vacuum to give a ^diite solid. This solid was suspended 
ui methylene chloride (50ml) and methanol (SOml) and 2.2M ethereal hydrogen chloride (6ml) 
was added. The mixture was stirred for 15 minutes at ambient temperature, the solid product 
was collected by filtration, washed with ether and dried under vacuum at 60^C to give 4-(5- 
cyanooxindol-3-yl)«7-(2-(imidazoi-l-yl)ethozy)-6-methoxyquinazoline hydrochloride (2g, 



'H NMR Spectrum: (DMSOd,, CFjCO^D) 3.9(s, 3H); 4.65(t, 2H); 4.76(t, 2H); 7.06(d, IH); 
7.3(s, IH); 7.45(d, IH); 7.74(s, IH); 7.85(s, IH); 8.01(br s, IH); 8.08(br s, IH); 8.58(s. IH); 
9.2(s, IH) 

MS -ESI: 427 [MH]" 



20 61%). 



25 Elemental analysis: 



Found 



C 52.8 H 4.0 N 15.9 



CjjHwNA I.5H20 1.95HC1 



Requires 



C 52.7 H 4.4 N 16.0% 
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EMniple40 

A solution of S-acetyloxindole (352ing. 2nunol), (EP 01SS828 A2), in DMF (Sml) 
Mnu added to a suspemion of sodiwn hydride (SOnig, 2mmol, prewashed with 
DMF (Iml) and the mixture stined for 30 minutes at ambient tempecature. 4-Oiloio-6> 
5 medioxy-7-(2-methoxyethoxy)quinazoiine (1 80mg» 0.67nimol), (prepared as described for the 
starting material in Example 2), was added and the mixture was heated at SO^C for 1.5 hours. 
The mixture was partitioned between water and ether and the aqneous layer was adjusted to 
pH7 with 2M hydrochloric acid. The [xedpitate was collected by filtration, washed with 
water and dried under vacuum. The solid was dissolved in methylene chloride^methanol 

10 (30m]/30ml) and 7M ethanolic hydrogen chloride (Iml) was added. The mixture was left to 
stand for IS minutes at ambient temperature, the resulting precipitate was collected by 
filtration, washed with ether and dried under vacuum to give 4-(5-acetyloxmdol-3-yl)-6- 
metboxy.7<(2-methoxyethoxy)quloazolhie hydrochloride (195mg, 71%). 
'H NMR Spectrum: (DMSOd,, CF,COp) 2.52(s, 3H); 3.37(s. 3H); 3.8Q(t, 2H); 3.85(s. 3H); 

15 4.35(t, 2H); 7.09(d. IH); 7.33(s. IH); 7.78(s. IH); 7.88(d, IH); 8.25(s. IH); 8.85(s. IH) 
MS-ESI:408[MHr 

Elemental analysis: Found C 57 J H 5.0 N 8.7 

Cj,H„N,O,l2HjO0.95HCl Requires C 57.0 H 5.3 N 9.0% 

20 Example 41 

Using an analogous procedure to that described for Example 38, 5-cyanooxindole 
(284mg. 1 .8mmol), (Tct. Lett, 1987, 28, 4027), was treated with sodram hydride (72mg, 
1.8mmol) and 4-chlon>-6-methoxy-7.(2K(N-methyl-N-(4-pyridyl)]amino)ethoxy).3,4- 
dihydroquinazoIin-4-one (207mg. 0.6mmol) to give 4-(5-cyanooxuidol-3-yl)-6-metboxy-7- 

25 (2-((N-methyl-N-(4.pyridyO|amino)ethoxy)quinazoluie hydrochloride (83mg, 28%). 
'H NMR Spectrum: (DMSOd.. CF,CO,D) 3.3(s, 3H); 3.8(s, 3H); 4.16(1. 2H); 4.48(1, 2H); 
7.05(br s, IH); 7.1(d. IH); 7.27(s, lH);7.35(brs, IH); 7.47(s. IH); 7.90(s, IH); 8.05(s, IH); 
8.2-8.35(br s, 2H); 8.69(s, IH) 
MS-ESI:467[MHf 

30 Elemental analysis: Found C 55.9 H 4.6 N 15.2 
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C2«H22N«0,1-6H20I.7HC1 Requires C 56.0 H 4.9 N IS.1% 

The starttng material was prepared as follows: 

Diethyl azodicariMxyiate (1.1ml, 7mmol) was added dropwise to a solution of 7- 
S hydroxy-6Hnethoxy-3-((pivaloyIoxy)methyl)-3,4HlihydroquinazoIin-4<one (1 .7g, S.SSmmol), 

(prepared as described for the starting material in Example 22), 2-([N-methyl-N'<4- 

pyri^l)]ainino)ethanoi (1.06g, 7mmol), (EP 0359389 Al), and triphenylphosphine (1.8g. 

7mmol) in methylene chloride (29ml). The mixture was stined for 1 hour at ambient 

tenqiwratiiBe, then purified directly by flash chtomatogrq)hy eluting with methylene 
10 dil<Mide/methanoI (90/10). Thepurifiedsolid was tritumted with ether and collected by . 

filtration to give 6-methoxy-7-(2-((N-methyl-N-(4-pyridyl)]ainino)ethoxy)-3- 

((pivaloyloxy)methyl)-3,4-dihydioquinazoKn-4-one (2.29g, 94%), 

'HNMR Spectrum: CDMSOd«. CF,COP) 1.12(s, 9H); 3.3(s. 3H); 3.84(s, 3H); 4.1 l(t, 2H); 

4.42(t. 2H): 5.92(8. 2H); 7.0(br s. IH); 7,I9(s. IH); 7.3(br s, IH); 7.5(s, IH); 8.27(d, 2H); 
15 8.4(s, IH) 

MS-ESI:411(MHr 

Elemental analysis: Found C 60.5 H 12.2 N 6.4 

CaH„NA0.8H,O Requires C 60.7 H 12.3 N 6.5% 

A solution of 6-methoxy-7-(2-(lN-methyl-N-(4-pyridyl)]amino)ethoxy)-3- 

20 ((pivaloyIoxy)methyl)-3,4-dihydroquinazolin-4-one (2.24g, 5mmol) in methanol saturated 
with ammonia (30nil) was stirred at ambiem temperature for 1 7 hours. The solvent was 
removed by evaporation, the solid residue was resuspended in ether, collected by filtration, 
washed with ether and dried under vacuum to give 6-methoxy-7-(2-([N-methyl-N<<4- 
pyridyl)]amino)ethoxy)-3,4-dihydroquinazolin-4-one (1 .45g, 95%). 

25 'H NMR Spectrum: (DMSOdj) 3.04(s, 3H); 3.83(t. 2H); 3.85(s, 3H); 4 J(t, 2H); 6.7(s, 2H); 
7.12(8, IH); 7.4(s, IH); 7.96(s, IH); 8.1(d, 2H) 
MS -ESI: 327 [MH]' 

Elemental analysis: Found C 59.0 H 5.9 N 16.5 

C„H„N«0} IHjO Requires C 59.3 H 5.8 N 16.3% 

30 A solution of 6-methoxy-7-(2-([N-methy l-N-(4-pyridy l)]amino)ethoxy )-3,4- 

dihydroquinazolin-4^ne (1.5g, 4.6nunol) in thionyl chloride (18ml) and DMF (0.7mi) was 
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heated at reflux for 1 hour. The mixture was allowed to cool, toluene was added and the 
volatiles were removed by evaporation. The residue was dissolved in methylene chloride and 
aqueous sodram hydrogen carbonate solution was added. The organic layer was separated, 
washed widi brine, dried (MgSOJ, and the volatiles removed by evaporation. The residue 
was purified by flash chromatography eluting with methylene chloride/methanol (95/5 
followed by 90/10) to give 4-chloro-6-methoxy.7-(2-([N-methyl-N-(4- 
pyridyl)lamino)ethoxy)-3,4-dihydroquinazoIin-4-one (463nig. 30%). 
'H NMR Spectrum: (DMSOdJ 3.05(s. 3H); 3.89(t. 2H); 3.97(s. 3H); 4.4(t, 2H); 6.7(d, 2H); 
7J9(s, IH); 7.46(8. IH); 8.11(4 2H); 8.87(s, IH) 
MS-ESI:34S[MHr 



Example 42 

5-Methy Isuphonyloxindole (262mg, 1 .24mmol), (prepared as described for the 
starting material in Example 33), was added to a suspension of sodium hydride (50mg, 
l.24mmoI) in DMF (5ml) and the mixture stirred for 30 nunutes at ambient temperahire. 4- 
Ch]oro-6-medioxy-7-(3-motphoIinopropoxy)quinazoline (I40mg, 0.41mmol), (prepared as 
described for the starting material in Example 5), was added and the muctur« heated at 50*C 
for 1.5 hours. The mixture was allowed to cool and was then partitioned between water and 
ether and the aqueous layer was adjusted to pH8 with 2M hydrochloric acid. The organic 
phase was separated and the aqueous phase was extracted with ethyl acetate. The organic 
extracts were combined and the volatiles removed by evaporation. The residue was dissolved 
in methylene chloride and the organic layer was washed with brine, dried (MgSOJ and the 
solvent removed by evaporation. The residue was purified by column chromatography, 
eluting with methanol/acetonitrile/methylene chloride (10/30/60 followed by 15/25/60). The 
purified solid was dissolved in methanol/methylene chloride and 7M ethanolic hydrogen 
chloride (1.5ml) was added. The mixture was stirred for 10 minutes at ambient temperature, 
the solvent was removed by evaporaUon. The residue was triturated with ether, coUected by 
filtration, washed with ether and dried under vacuum to give 6-mcthoxy-4-(S- 

methyIsuphoiiyloxindol.3.yl).7H3-morpholinopropoxy)quinaw»lme hydrochloride (95mg. 
39%). 
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'H NMR Spectium: (DMSOd.. CFjCOiD) 2.3(t. 2H); 3.09(s. 3H); 3.18(t. 2H); 3.36(t, 2H); 
3.54(d,2H);3.72(t.2H); 3.94(8, 3H);4.04(d,2H);4.33(t.2H);7.18(d, IH);7.34(s. IH); 
7.64(d. IH); 7.79(s. IH); 8.11(8, IH); 8.68(s. IH) 
MS -ESI: 513 [MH]' 
5 Elemental analysis: Found C 48.0 H 5.3 N 8.5 

C2,H2gNAS2.2H20 1.85HCI Requires C 48.0 H 5.5 N 8.9% 
O.lmethylene chloride 

10 A solution of 5-acetyIoxiiidole (272mg, l.S6nimol). (EP 01 S5828 A2), in DMF 

(1 .Sml) was added dropwisc to a suspension of sodium hydride (62mg, 1 .S6mmol, prewashed 
with hexane) in DMF (3ml) and the mixture stiired for 30 minutes at ambient temperature. 4- 
ChIoio-6-methoxy-7-(3-motpholinopropoxy)quinazoline (175mg, 0.52nunol), (prepared as 
described for the starting material in Exanq>le 5), was added and the mixture was heated at 

15 50*C for 1.5 hours. The mixture was poured into a mixtareofether(30Ril). ethyl acetate 
(30inl) and water (50ml). The aqueous layer was separated and adjusted to pH7.8 with 2M 
hydrodiloric acid and extracted with methylene chloride. The organic extracts were washed 
with water, brine, dried (MgSO,) and the solvent removed by evaporation. The residue was 
purified by colunm chromatography eluting with methylene chloride/methanol (90/10). The 

20 purified solid was (Ussolved in methylene chloride/methanol and 7M ethanolic hydrogen 

chloride (1.5ml) was added. The volatiles were removed by evaporation, the residue collected 
and dried under vacuimi to give 4-(S-acetyloxindol-3-y l)-6-mcthaxy-7-(3- 
morpholinopropoxy)qulnazoline hydrochloride (135mg, 48%). 

'HNMR Spectnmi: (DMSOd*. CDjCOjD) 2.33(m. 2H); 2.54(s, 3H); 3.15(t. 2H); 3.37(1, 2H); 
25 3.54(d. 2H); 3.73(U 2H); 3.85(s, 3H); 4.03(d, 2H); 4.33(t, 2H); 7.09(d. IH); 7.35(s, IH); 7.8(s, 
IH); 7.87(d. IH); 8.25(s, IH); 8.8(s, IH) 
MS -ESI: 477 (MHr 

Elemental analysis: Found C 56.2 H 5.9 N 10.1 

.(V^.N4O,0.6H20 1.8HC1 Requires C 56.6 H 5.7 N 10.0% 

30 O.OSethanol 
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EmbidIc 44 

Using a procedure analogous to that described in Example 26, S-nitrooxtndole 
(2S0mg, 1 .4nunol), (prqiaied as described for the starting material in Example 21), was added 
to sodium hydride (1 lOmg, 2.75nunol) in THF (1 Sml) and the solution was treated with 4- 
5 chk>ro-7-(3-morpholinopiopoxy)quina2oliDe (400mg, 1 Jmmol), (prepared as desonbed for 
the starting material in Example 37), in DMF (Sml) to give, after work-up and purification, 7- 
(3HiiorpholinoprDpoxy)-4-(5-nitrooxiBdoI-3-yOqttinazoIine (llOmg, 19%). 

'H NMR Spectrum: (DMSOd.. CF,CO,D) 2.2-2.3(m. 2H); 3.1(t. 2H); 3.3(t. 2H); 3.5(d. 2H); 
3.7(t. 2H); 4.0(m. 2H); 425(t, 2H); 7.0(d, IH); 7.1(d. IH); 7.18(dd, IH); 7.95(dd, IH); 8.55(s, 
10 !H), 8.7(m, 2H), I U(br s, IH) 

MS-ESI:450[MHr 

Elemental analysis: Found C S8.4 H 5.1 N 14.9 

C»H»N,0, 1.3H,0 Requires C 58.4 H 5.5 N 14.8% 

15 Example 4S 

Uang a procedure analogous to that described in Example 26, 5-cyanooxindole 
(250mg. 1.5mmol), (Tet Lett., 1987, 28, 4027), was added to sodium hydride (1 lOmg, 
2.75mmol) in THF (15ml) and the solution was u-eated with 4-chloio-7-(3- 
morpholinopropoxy)quinazoline (400mg, 1.3mmol), (prepai«d as described for the starting 
20 material in Example 37), in DMF (Sml) to give, after woric-up and purification, 4-<S- 
cyanooxindol-3-yl>-7-(3-morphoUnopropoxy)quinazoline (llOmg, 20%). 

•H NMR Spectrum: (DMSOd.. CF,CO,D)2.2-2.3(m. 2H); 3. 1 (t. 2H): 3.3(t, 2H); 3.5(d. 2H); 
3.65(t, 2H); 3.95(d. 2H); 4.2(t, 2H); 6.95(d, IH); 7.1(d, IH); 7.2(dd, IH); 7.4(dd, IH); 8.1(br 
s. IH); 8.5(s. IHX 8.6(m, IH), 1 1.0(br s, IH) 

25 MS-ESl:428[M-Hr 

Elemental analysis: Found C 65.2 H 5.5 N 15.8 

Cj^HaNjO, 0.6HaO Requires C 65.5 H 5.5 N 15.9% 



wo 97/42187 



-HO- 



PCT/GII97/0I211 



Example 46 

A solution of S-methylsuIphinyloxindole (303mg, l.SSmmol) in DMF (3.Sml) was 
added to a suspension of sodium hydride (62mg, i .SSmmoU piewashed with hexane) in DMF 
(K5ml) and the mixtuxe stined for 30 minutes at ambient tempexature. 4-ChIoio-6«methoxy- 
S 7-(3-morpholinopropoxy)quinazoline ( 1 7Smg, 0.5 1 mmol), (prepared as described for the 
starting materiid in Example S), was added and the mixture was stirred for US hours at SO^C 
and th« partitioned between water and ether. The aqueous layer was adjusted to pH7*8 with 
2M hydrochloric acid and the volatiles removed by evaporation. The residue was purified by 
column chromatogrq>hy eluting with mett^Iene chloride/methanol (9/1). The semi-purified 

10 solid was dissolved in dilute hydrochloric acid (pH2) and purified by reverse phase CIS 

chromatography eluting with methanol/dilute hydrochloric acid (pH2) (gradient from 0/100 to 
30/70). The methanol was rraioved by evaporation, the aqueous residue was tcczc dried to 
give6Hnethoxy-4K5-methybttlphinyloxindoi-3-yl)-7*(3-moipholinop 
hydrochloride (SOmg, 27%). 

15 NMR Specttum: (DMSOd^ CFjCOaD) 2.3(m. 2H); 2.67(s. 3H); 3-16(t, 2H); 3.35(t, 2H); 
3.54(d, 2H); 3.73(t. 2H); 3.9(s, 3H); 4.02(d, 2H); 4 J3(t, 2H); 7.13(d. IH); 7.33(t, IH); 7.36(s, 
IH); 7.78(s, IH); 8.0(s, IH); 8.77(s, IH) 
MS-ESI:497[MHr 

Elemental analysis: Found C 51.4 H 5.9 N 9.7 

20 Cj5H„NAS0.8HjO2HCI Requires C 51.4 H 5.5 N 9.6% 

The starting material was prepared as follows: 

3-Chloroperoxybenzoic acid (400mg, 1 .7mmol) was added m portions to a solution 
of S-methylthiooxindole (300mg» 1 Jrrmiol), (prepared as described for the starting material in 

25 Example 31), cooled at 5^C and the mixture stirred for 1 hour at 5^C and then for 1 hour at 
ambient temperature. The solvent was removed by evaporation and the residue was triturated 
with ether. The precipitate was collected by filtration, washed with ether and dried under 
vacuum. The solid was purified by flash chromatography eluting with methylene 
chloride/acetonitrile/methanol (60/32/8). The purified product was triturated with ether, the 

30 solid was collected by filtration and dried under vacuum to give 5-methylsulphinyloxindole 
(355mg, 81%). 



WOW42187 PCr/Gll97»1211 

-111- 

•HNMR Spectnim: (DMSOd.) 2.7(s. 3H); 3.58(s. 2H); 6.98(d. IH); 7.5l(d. IH); 7.55(s, IH); 

10.67(brs.lH) 

MS -EI: 195 (Mr 

S Example 47 

A solution of S-mcthoxycarbonyloxindole (169ing, 0.88iiiinol), (Eur. J. Med. Chem. 
1983, 18, 107-1 1 IK in DMF (2nil) was added diopwise under nitrogen to sodium hydride 
(35mg, 0.88nmioU piewashed with hexane) in DMF (1 .5ml). TTie mixture was stiired for 20 
minutes at ambient temperature and 4-chIoro-6-methoxy-7-(3- 

10 morpholinopropoxy)quinazoline (lOOmg, 0.3ramol), (prepared as described for the starting 
material in Example 5), was added as a solid. The mixture was heated at 60*C for 45 minutes, 
allowed to cool and partitioned between ethyl acetate and water. The aqueous layer was 
adjusted to pH8. The organic layer was separated, washed witfi brine, dried (MgSOJ and the 
solvent removed by evaporation. The residue was purified by column chromatogiaphy eluting 

15 with methylene chloride/methanol(92«). The soUd was dissolved in methylene 

chloride/methanol and 3M ethereal hydrogen chloride (1ml) was added. The volatiles were 
removed by evaporation, the solid residue suspended in ether, collected by filtration, washed 
with ether and dried under vacuum to give 4K5-methoxycarbonyioxindol-3-yl)-6-methoxy- 
7«<3-morpholuiopropoxy)qttmazolnie hydrochloride (55mg, 32%). 

20 'H NMR Spectrum: (DMSOd,, CF,CO,D) 2.25.2.4(m, 2H); 3.15(t, 2H); 3.35(t, 2H); 3.58(d, 
2H); 3.75(t, 2H); 3.82(s, 3H); 3.90(s. 3H); 4.05(d, 2H); 4.35(1, 2H); 7.1(d. IH); 7.35(s, IH); 
7.8(d, IH); 7.82(s, IH); 8.3(s. IH); 8.8(s, IH) 

MS-ESI:493[MHr 

Elemental analysis: Found C 50.9 H 6.2 N 9.1 

25 CmHmNA3H,0 1.85HCI Requires C 50.9 H 5.9 N 9.1% 



Example 48 

A solution of 5-(2-morpholinoethylaminosuIphonyI)oxindole (363mg, 1 . 1 mmol) i 
DMF (3ml) was added dropwisc to a suspension of sodium hydride (89mg. 2.2nmiol, 
prewashed widi hexane) and the mixture stirred for 30 minutes at ambiem temperature. 4- 
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Chloro-6-methoxy-7*(2-methoxyethoxy)quinazDline (lOOmg, OJTmmoIX (prepared as 
desoibed for the starting matoial in Example 2X 

for 30 minutes. DMF (5ml) and DMSO (1 .Sml) were added and the mixture heated at eO^'C 
for 45 minutes, the volatiles were removed by evaporation and the residue was partitioned 
5 between methylene chloride and saturated aqueous ammonium chloride solution. The organic 
layer was separated, washed with brine, dried (M gSOJ and the solvent removed by 
evaporation. The residue was purified by column chromatogn^hy eluting with methylene 
chloride/acetonitrile/methanol (60/35/5 followed by 60/30/10). The purified product was 
triturated with ether, collected by filtration and dried under vacuum. The solid was dissolved 
10 inmethylme chloride/medianol and 5M ethereal hydrogen chloride (1.5ml) was added. The 
mixture was stirred for 30 minutes at ambient temperature, the volatiles were removed by, 
evaporation and the solid residue was triturated with ether, collected by filtration and dried 
under vaccum to give 6*m€thoxy-7-(2<-methoxyetboxy)-4-(5-(2- 

morphoIiaoethylaminosulphonyl)oxlndol-3-yI)quinazoline hydrochloride (1 lOmg, 46%). 
15 'H NMR Spectrum: (DMSOd,, CDfiOfi) 2.97(t, 2H); 3.06(t, 2H); 3.15(t, 2H); 3.36(s, 3H); 
3.36(m. 2H); 3.67(t, 2H); 3.78(t, 2H); 3.9(m, 2H); 3.92(s, 3H); 4.35(t, 2H); 7.15(d, IH); 
7.33(s, IH); 7.57(d, IH); 7.76(s, IH); 8.07(s, IH); 8-69(s, IH) 
MS- ESI: 558 IMH]* 

Elemental analysis: Found C 47.7 H 5.4 N 11.0 

20 Cj^HjiNjCS 1.1H|0 2HC1 Requires C 48.0 H 5.5 N 10.8% 

The starting material was prepared as follows: 

A solution of 5-chlorosulphonyloxindole (Ig, 4.3nmiol), (prepared as described for 
the starting material in Example 60), and 4-(2*aminoethyl)morphoIine (620^1, 4.7iTunol) in 

25 ethanol (20ml) was heated at 65®C for 1 hour. The solvent was removed by evaporation, the 
residue was partitioned between methylene chloride and water and the aqueous layer was 
adjusted to pH7*8 with 5% aqueous sodium hydrogen carbonate solution. The organic layer 
was separated, washed witfi brine, dried (MgSOJ and the solvent removed by evaporation. 
The residue was ptuified by column chromatography eluting with methylene 

30 chloride/methanol (95/5) to give 5-(2-morpholinoethylaminosulphonyl)oxindole (750mg, 
54%). 
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'H NMR Spectnim: (CDCI,) 2.3 1(1, 4H); 2.44(t, 2H); 3.01(t, 2H); 3.60(s, 2H); 3.64(t. 4H); 
5.16(brs, IH); 6.97(d. IH); 7.74(s. IH); 7.78(d, IH); 8.1(brs, IH) 

Example 49 

6-Trifluoromethyloxmdole (270mg, 1 .3mmol) was dissolved in diy, degassed DMF 
(SmI) under argon. Sodium hydiide (63mg. 1 .6nimol) was added and the suspension stined 
for 30 minutes at ambient temperature. A solution of 4-chloio-6^tlio]9-7-(2- 
methoxyethoxy)quinazoline (1 1 Img, 0.332mmolX (ptepazed as described for the starting 
material in Example 2X in dry, degassed DMF (5ml) was added dropwise and the mixtue 
heated at 100*C for 2 hours. The mixture was allowed to cool and the DMF was removed by 
evaporation. The residue was purified by flash column chromatography eluting with 
methylene chloride/methanol (100/0 and then 15/1). The purified orange solid was triturated 
with ether, collected by filtration and dried under vacuum at 40*C to give 6-metboiy-7-(2- 
mcthoxycthoxy)-4-(6-trmuoromethyloxindoI-3-yl)quuiazoluie (lOOmg, 52%). 
I H NMR Spectrum: (CDCI3) 3.32(s. 3H); 3.74(t, 2H); 3.84(s. 3H); 4.32(t. 2H); 7.2(s. IH); 
7.3(m, 2H); 7.68(s, IH); 7.78(d, IH); 8.82(s. IH); 1 1.25(s. IH) 
MS -ESI: 434 [MH]* 

Elemental analysis: Found C 562 H 4.0 N 9.2 

CiiHuNjO^Fj 0.7HaO Requires C 56.6 H 4.4 N 9.4% 

The starting material was prepared as follows: 

Dibenzyl malonate (5S.6niI. 222mmol) was added dropwise to a suspension of 
sodium hydride (8.9g of a 60% suspension in mineral oil. 222mmol) in DMF under argon and 
the reaction mixture stirred at ambient temperature for 30 minutes. 2-Bromo-5. 
trifluoromethyl-l-nitrobenzene (30g. 1 1 immol) was then added and the solution stirred for 18 
hours. The reaction mixture was poured onto ice and extracted with edier (1200ml). The 
ether layer was washed with water, brine, dried (MgSO,), and the solvent removed by 
evjqwration. The resulting red oil was purified by flash chromatography eluting with 
methylene chlorideTisohexane (1/1) to give dibenzyl (2.nitro-4- 
trifluoromethyl)phcnylmaIonate as a yellow oil (30g, 57%) which crystallised on standing. 
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Uthium chloride (5.3g. 1 SOmmol) and water (1 .14g, 40inmol) were added to a 
solution of dibenzyl (2-nitro^.trifluoroniethyl)phenylinalonate (30g, 60mmol) in DMSO 
(SOOml) under argon and the resulting solution was heated to lOO'C for 4 hours. The reaction 
mixture was allowed to cool to ambient temperature then diluted with ethyl acetate (lOOOmi). 

5 The organic phase was separated, washed with water, brine, dried (MgSOJ, and die solvent 
removed by evap(»ation. The resulting red oil was purified by flash duromatography eluting 
with ethyl acelate/isohexane (1/5) to give benzyl (2-mtn>-4-trifluoroniethyl)phenylacetate as a 
yellow solid (I6.6g. 77%). 

ruiai)chIoride dibydiate (50.8g, 23(hnmol) was added to a solution of benzyl (2- 

10 nitio^fluoiomethyOphenylacetate (15.3g, 45nunol) in ethyl acetate (250ml), and the 

mixture heated at reflux for 2 hours under argon. Concentrated aqueous ammonia was added 
to give an aqueous phase of pH8. The mbcture was stirred for 30 minutes and the insoluble 
material was removed by filtration through diatomaceous earth. The filtrate was purified by 
column chromatography eluting with isohexanes/ediyl acetate (3/2) to give 6- 

15 trifluoromethyioxindoleasawhitesolid(7.2g,80%). 

'HNMR Spectrum: (CDCl,) 3.6(8, 2H);7.l5(s. IH); 7.3(m, 2H); 9.0(br s, IH) 
^fIS:200[M-Hr 

Elemental analysis: Found C 53.5 H 3.0 N 7.1 

C^OF, Requires C 53.7 H 3.0 N 7.0% 

20 

EMmpieSO 

A solution of 6-fluorooxindole (407mg, 2.7mmol). (Synthesis 1993. 51), in DMF 
(6ml) was added dropwise to sodium hydride (1 08mg, 2.7mmol, piewashed with hexane) in 
DMF (6ml). The mixture was stirred for 30 minutes at ambient teroporature and 

25 4-chloio-7-(2-(iniidazol-l -yl)etiioxy)-6-methoxyquinazoline (274mg, 0.9mmol). (prepared as 
described for the starting nuterial in Example 22), was added as a solid. The mixture was 
heated at 65'C for 30 minutes, allowed to cool and was partitioned between saturated aqueous 
ammonium diloride solution and methylene chloride. The organic layer was separated, dried 
(MgSOJ, and the solvent removed by evaporation. The residue was triturated witii ether, 

30 collected by filtration, washed with ether and dried under vacuum. The solid was dissolved in 
methylene chloride/methanol and 5M ethereal hydrogen chloride (4ml) was added. The 
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mixture was concentrated by evaporation to Sml total volume and the lesulting solid was 
collected by fUtiation, washed with ether and dried under vacuum to give 4-(6-fluorooxindol. 
3*yl)-7-(2-(imida»>l-l<yl)ethoxy)-6.methoxyquioazoUnc hydrochloride (175mg, 40%). 

'H NMR Spectrum: (DMSOd„ CF,CO,D) 3.86(s, 3H); 4.62(t, 2H); 4.76(t, 2H); 6.8-6.9(m, 
5 2H); 7.34(8. IH); 7.65-7.70(m. IH); 7.73(s, 2H); 7.84<s. IH); 8.79(s. IH); 9.22(s, IH) 

MS -ESI: 420 [MH]* 

Etemental analysis: Found C 52.2 H 42 N 14.0 

CnH„FN,O,0.7H,Ol.95HCl Requices C 52.5 H 4.3 N 13.9% 

10 Example SI 

Using an analogous procedure to that described in Example 50. 5.bromooxindole 
(318mg. 1.5mmoO, (prepared according to J. Am. Chem. Soc. 1975, 6L 1656), was treated 
with sodium hydride (60mg, 1 .5mmol) in DMF (4ml) and 4-chloro-6-methoxy.7-(3- 
morpholinopropoxy)quinazoline (169mg, 0.5mmol), (prepared as described for the starting 
15 material in Example 5), to give 4K5-bromooiindoI-3-yl).6-methoxy-7-(3. 
morphoUnopropozy)quiaazoIine hydrochloride (lOSmg. 35%). 

'HNMR Spectrum: (DMSpd.. CF,CO,D) 2.2.2.3(m, 2H); 3.15(t, 2H); 3.35(t, 2H); 3.54(d, 
2H); 3.73(t, 2H); 3.93(s. 3H); 4.04(d, 2H): 4.33(t, 2H); 6.95(d. IH); 7.25(d, IH); 7.33(s. IH); 
7.76(8. IH); 7.8(s, IH); 8.73(s, IH) 

20 MS -ESI: 515 [MH]* 

Elemental analysis: Found C 47.2 H 4.6 N 8.9 

CMHj,NABrl.8H201.8HCI Requires C 47.1 H 5.0 N 9.2% 

Examples^ 

25 Using a procedure analogous to that described in Example 26. 6- 

trifluoromethyloxindole (250mg. 1 25mmol), (prepared as described for the starting material 
in Example 49), was added to sodium hydride (10()mg. 2.5mmol) in DMF (15ml) and the 
solution was reacted with 4<hloro-7.(3-morpholinopropoxy)quinazoline (300mg. 1 .Ommol), 
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Qnepaied as (tescribed for the starting material in Example 37), in DMF (Sml) to give, aiter 
work-up and purification, 7-(3-aiorphoIinopropoxy)-4-(6-trifhioromethyloxindol-3- 
yOqninazoIinc (80mg, 16%). 

'H NMR Spectrum: (DMSOd,. CF,CO,D) 2.2(m, 2H); 3.1(m, 2H); 3.3(t, 2H); 3.5(d, 2H); 
5 3.7(t, 2H); 4.0(d, 2H); 4.25(t. 2H); 7.1-7.2(m, 4H); 7.75(d, IH); 8.4(d, IH); 8.85(s. IH), 
lI.2(brs.lH) 

MS-ESl:473(MHr 

Elemental analysis: Found C 593 H 4.7 N II.7 

C„Hj,F,NA 0.6HaO Requires C 59.6 H 5.1 N 11.6% 

10 

Example S3 

Sodium hydride (53mg, 1.33mmoI) was added to a solution of 6- 
trifluoromediyloxindole (200mg, 0.99Smmol), (prepared as described for the starting material 
in Example 49), in dry, degassed DMF and the suspension stirred for 15 minutes at ambicm 

15 temperature. A solution of 4-€hlofo-6-metfaoxy-7-<3-morpholinopropoxy)quinazoline 

(1 1 Img, 0.332nunol), (prepared as described for the starting material in Example 5), in a dry, 
degassed mixture of DMF (5ml) and THF (2nil) was added dropwise and the leacdon mixture 
was heated at 60''C for 3 hours. The mixture was allowed to cool, the DMF was removed by 
evaporation, IM hydrochloric add was added until the aqueous phase was pH8 and ethyl 

20 acetate was added to dissolve the resulting precipitate. The organic phase was separated and 
the aqueous phase re-extracted with ethyl acetate (50nil x3). The ethyl acetate fractions were 
combined, dried (MgS04) and the solvent removed by evaporation. The residue was purified 
by flash column chromatogn^hy eluting with methylene chloride/methanol (10/1). The 
purified product was triturated with boiling ether and collected by filtration to give 6- 

25 methoxy-7-(3-morphoiinopropoxy)-4-(6-trifluorom^hyioznidol-3-yl)quinazoline (5 1 mg, 
31%). 

*H NMR Specttimi: (DMSOd,, CFjCOJ^) 2.2(m. 2H), 3.1(m, 2H), 3.3(t, 2H). 3.5(m, 2H), 
3.65(t, 2H), 3.82(s. 3H), 3.9(m, 2H), 4.28(t, 2H), 7.22(s, IH), 7.3(m, 2H), 7.68(s, IH), 7.74(d, 
lH),8.86(s. lH),11.54(s,lH) 
30 MS: 503 [MH]* 
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C 57.0 H 4.7 N 10.5 
C 57.1 H 5.3 N 10.7% 



Eiample 54 

5 A solution of 5-carbanioyloxindole (39Inig, 2.2inmol) in DMF (5ml) was added 

dropwise to sodium hydride (89mg, 2.2mmol, prewashed with hexane) in DMF (3.5ml). TTw 
mixnire was stirred for 20 minutes at ambient temperature and 4-chloro.6-mcthoxy-7-(3. 
moipholinopropoxy)quinazoline (250mg, 0.74mmol), (prepared as described for the starting 
material in Example 5), was added as a solid and the mixture was heated at 60*C for 1 hour. 

10 The volatiles were removed by evaporation and the residue was paztitibned between ethyl 
acetate and water. The aqueous layer was adjusted to pH8.5 with 2M hydrochloric acid. The 
precipitate was collected by filtration, washed with water and dried under vacuum. The solid 
was dissolved in methylene chloride/methanol and 3M ethereal hydrogen chloride (2ml) was 
added. The mixture was concentrated by evaporation and the resulting precipitate was 

1 5 collected by filtration, washed with ether and dried under vacuum to give 4^5- 

carbamoyloxindol-3-yl)-6-methoiy-7-(3-morpholmopropoxy)quinaroime hydrochloride 
(184mg,45%). 

'H NMR Spectrum: (DMSOd,. CF,COP) 2.3.2.4(m, 2H); 3.16(t, 2H); 3.35(t, 2H); 3.54(d, 
2H); 3.75(t, 2H); 3.92(s. 3H); 4.04(d. 2H); 4.32(t, 2H); 7.03(d, IH); 7.36(s. IH); 7.77(d. IH); 
20 7.8(s. IH); 8.3 l(s. IH); 8.88(s, IH) 

MS-ESI:478[MHr 

Elemental analysis: Found C 52.1 H 5.7 N 12.0 

CjjH,»N,0,2HjO 1.7HC1 Requires C 52.2 H 5.7 N 12.2% 



25 The starting material was prepared as follows: 

A solution of 5-cyanooxindole (1.2g, 7.6mmol), (TeL Ut., 1987, 28, 4027), in 85% 
sulphuric acid (8ml) was heated at 80'C for 6 hours. The mixmre was allowed to cool, 
poured into iceAvater and the mixtare was adjusted to pH5 with 2M sodium hydroxide 
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sohition. The solid product was collected by filtration, wadied with water, and dried under 
vacuum at 60*C over pho^hoius pentoxide to give S-cartNunoyloxindole (1 .02g, 76%). 

'HNMR Spectrum: (DMSOd.) 3.52(s, 2H); 6.83(d, IH); 7.14(br s, IH); 7.74(s, IH); 7.74(d. 
IH); 7.76(br s. IH); 10.6(s. IH) 

5 MS-H:176lMr 
fffflPPPigg? 

A solution of S-^-morpholinoethylaminosul|Aoiiyl)oxindole (364mg, l.lmmolX 
(prepared as described for the starting material in Example 48), in DMF (3.Sml) was added 

1 0 dropwise to a suspension of sodhun l^dride (9Qmg, 2.2nunol, prewashed with hexane) in 
DMF (l.Smi). The mixture was stirred for 30 minutes at ambient temperature and 4-chloro- 
6,7dimethoxyquinazoIine (84mg, 0.37mmol), (prepared as described for the staiting material 
in Example 1), was added as a solid followed by DMSO (2ml). The mixture was stirred for 
45 minutes at SO'C, allowed to cool and partidoned between methylene chloride and saturated 

15 aqueous ammonium chloride sohiticML The organic layer was separated, washed with brine, 
dried (MgSOJ and die solvent removed by evqxxation. The residue was purified by column 
chromatogiq>hy eluting with mediylene chloride/methanol (95/5 followed by 92/8). The 
purified solid was triturated with ether, collected by filtration: washed with ether and dried 
- under vacuum. The solid was dissolved in methylene chloride/medianol and 2M ethereal 

20 hydrogen chloride ( 1 ml) was added. The volatiles were removed by evaporauon, the solid 
residue triturated with ^her, collected by filtration, washed widt ether and dried under 
vacuum to give 6«7-dim^oxy-4^5-^-norphoiinocthylaminosuIphonyl)oxiBdol-3- 
yl)qiiinazoUne hydrochloride (]06mg, 50%). 

'HNMR Spectrum: (DMSOd,, CF,CO,D) 2.99(t, 2H); 3.1(t,2H); 3.15(t.2H); 3.37(d,2H); 
25 3.67(t. 2H); 3.92(s, 3H); 3.9(br s, 2H); 4.01(s, 3H); 7.15(d, IH); 7.32(s. IH); 7.56(d. IH); 
7.77(s, IH); 8.08(s, IH); 8.7(s, IH) 
MS-ESl:514[MHr 

Elemental analysis: Found C 48.7 H S.I N 11.6 

C„H„N,O.S 1.2H,0 1.5HC1 Requires C 48.9 H 5.3 N 11.9% 
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EmiWDle 56 

Using a procedure anaoigous to that described in Example 26, 6-cyanooxindoie 
(2S0mg, 1 .6minol), (prepared as described for the starting material in Example 57), was added 
to sodium hydride (1 OOmg, 2.SmmoI) in DMF (ISml) and the solution was treated with 4- 
5 chlon>-7-(3-morpholinopropoxy)quinazoline (300mg, 1 .Ommol). (prqiared as described for 
the starting material in Example 37), in DMF (5ml) to give, after woric-up and purification, 4- 
(6-cyanooxindol-3-yI)-7-(3-morphoIinopropoxy)qumazolinc (90mg. 20%). 

'H NMR Spectrum: (DMSOd^ CF,CO^) 2^(ni. 2H); 3.1(t, 2H); 3.3(t, 2H); 3.5(d, 2H); 3.6(t. 
2H); 4.0(m, 2H); 4.25(t. 2H); 7.1-7 J(m. 4H); 7.75(d. IH); 8.5(d. IH); 8.55(s. IH), 1 1.0(s, 
10 IH) 

MS-ESI:429(M-Hr 

Elemental analysis: Found C 62.9 H 5.4 N 15.6 

CmHjjNjO, 1.6H,0 Requires C 62.9 H 5.7 N 153% 

15 Examples? 

Sodium hydride (lOOmg, 2.6mmol) was added to a solution of 6-^anooxindole 
(350mg, 2.2nunol) in diy degassed DMF (1 0ml) under argon and the suspension stined for 30 
minutes at ambimt temperature. A solution of 4-chloio-6-methoxy-7-(2- 
methoxyethoxy)quinazoline (200faig, 0.74mmol). (prepared as described for the starting 

20 material in Example 2), in dry degassed DMF (2ml) was added dropwise and the reaction 
mixture was heated at 60«C for 2 hours. The mixture was allowed to cool and the DMF was 
removed by e^poration and the residue was partitioned between ethyl acetate (50ml) and 
water (50ml). The organic phase was separated and the aqueous phase was extracted with 
ethyl acetate (50ml x3). The or^c extracts were combined, dried (MgS04) and the solvent 

25 removed by evaporation. The solid residue was purified by flash column chromatography 
eluting with methylene chloride/methanol/ammonia (99/1/1 and then 95/5/1). The purified 
solid was triturated in hot ether and collected by filtration and then triturated in hot methylene 
chloride/methanol (1/1), collected by filtration and dried to give 4-(6-cyanooxindoi-3.yl)-6- 
methoxy-7-(2-methoxyethoxy)quinazoline (84mg, 29%). 
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^HNMR Spectrum: (CDCI3) 3.34(s, 3H); 3.74(t. 2H); 3.84(s, 3H); 4.52(t, 2H); 7.3(m. 3H); 
7.7(in.2H); 8.70(s, IH); 11 J2(s. IH) 
MS: 391 [MH]* 

Elemental analysis:- Found C 62.8 H 4.S N 14.3 

5 C21H11NA O.3H2O Requires C 62.8 H 4.4 N 14.1% 

The starting material vns prqnred as follows: 

Diethyl malonate (44.6ml, 293nimoI) was added dropwise ovw 1 .5 hours to a 
suspension of sodium hydride (1 1 .7g of a 60% suspension in mineral oil. 293mniol) in DMF 

10 under aigon and die reaction inixture>rasstined at ambient temperature for 30 mintites. The 
resulting solution was added dropwise over 1 hour to a solution of 2-chloro-SK:yano-l- 
nitrobenzene (24.3g, 133mmol) in DMF (7SmI) cooled with a dry ice/acetone bath. The 
tenq)erature of the cooling bath was adjusted to prevent the freezing of the red reaction 
mixture. After the addition was completed, the reaction was left to rise to amUent 

IS temperature over 2 hours. The resulting red solution was poured slowly into a stirred mixture 
of ice (100ml) and IM hydrochloric acid (10ml). The resulting yellow precipitate was 
collected by filtration, washed with water until the filtrate was at pH7.0 and then dried imder 
vacuum to give diethyl (4-cyano-2-nitrophenyl)malonate (39.6g, 97%). 

Lithium chloride ( 1 0.7g, 2SSmmol) and water (2.3g, 1 27mmoI) were added to a 

20 sohition of diethyl (4-<^ano-2-nitrophenyl)malonate (39g, i27nunol) m DMSO (700ml) under 
argon and the solution was heated at 100*C for 4 hotirs. The reaction mixture was allowed to 
cool and then poured slowly into stirred ice water (lOOOml). The resulting pale yellow 
precipitate was coIUected by filtration, washed with water (lOQml x4) and dried under vacuum 
to give ethyl (4-cyano-2-nitrophenyl)acetate (27.1g, 91%). 

25 Iron powder (1 1 .5g, 205.2nunol) was added to a saturated solution of ethyl (4- 

cyano-2-nitrophenyl)acetate (12g, 51 .3mmol) in hot glacial acetic acid and the reaction 
mixture was stirred at lOO'^C for 2 hours. The mixture was allowed to cool and poured into 
stirred ice water (lOOOmI). The aqueous mixture was extracted with ethyl acetate, tiie extracts 
were combined, dried (MgSOt) and the solvent removed by evaporation. The solid residue 

30 was reciystallised from ethyl acetate to give 6-cyanooxindole (6.94g, 85%). 
Ih NMR Spectrum: (CDCI3) 3.58(s. 2H), 7.1(s, IH). 7.38(s, 2H) 



W097/421S7 



PCT/GB97/D1211 



-121- 

MS: 157 [M-H]* 
Example S8 

A solution of 5-(2-inoi:pholinoethylaininosulphonyi)oxtndole (320mg, 0.98ininolX 
5 (prepared as described for the starting material in Example 48), in DMF (3.5inl) was added to 
a suspension of sodium hydride (39.4ing, 0.98inmol, prewasbed with THF) in DMF (IJmi). 
The mixture was stirred for 30 minutes at ambient temperature and 4<hlofo-7-(2<imidazoM- 
yl)ethoxy)^methoxyquinazoline (lOOmg, 0J2mmoI). (prepared as described for the starting 
material in Example 22), was added. The mucture was stirred for 1 hour at 60*C. allowed to 

10 cool and partitioned between methylene chloride and saturated aqueous ammonium chloride 
solution. The organic layer was separated, washed with brine, dried (MgSO^) and the solvent 
removed by evaporation. The residue was purified by column chronuitography eluting with 
methanol/methylene chloride (5/95 to 15/85). The purified product was triturated with ether, 
collected by filtration and dri^ under vacuum. The solid was dissolved in methylene 

15 chloride/methanol and 2.2M ethereal hydrogen chloride (1ml) was added. Tlie volatiles were 
removed by eviration, the solid residue was triturated with ether, collected by filtration and 
dried under vacuum to give 7-(2-<imkiazol-l-yl)ethoxy)-6-methoxy-4-(5-(2- 
morpholinoethylammosulphonyl)oxindol-3.yl)quinazollne hydrochloride (I53mg, 64%). 
•H NMR Spectrum: (DMSOd,, CF,C0J3) 2.94(t, 2H); 3. 10(L 2H); 3.15(t. 2H); 3.36(d, 2H); 

20 3.65(t. 2H); 3.91(s. 3H); 4.0(d. 2H); 4.65(t. 2H); 4.76(t, 2H): 7.12(d, IH); 7.35(s. IH); 7.55(d, 
IH); 7.74(s. IH); 7.82(s. IH); 7.84(s, IH); 8.07(br s, IH); 8.57(s, IH); 9.21(s, IH) 
MS -ESI: 594 [MH]* 

Elemental analysis: Found C 46.0 H 4.9 N 13.3 

C2,H„N,0(S I.6H2O2.85HCI Requires C 46.3 H 5.1 N 13.5% 

25 

Example 59 

Sodium hydride (80nig, 2.07mmol) was added to a solution of 6-cyanooxindole 
(280mg, 1.78nunolX (prepared as described for the starting material in Example 57), in dry, 
degassed DMF (10ml) and the suspension stirred for 15 minutes at ambient temperature. A 
30 solution of 4-chloro-6-mcthoxy.7^.morpholinopropoxy)quinazoline (200mg, 0.59mmol), 
(prepared as described for the starting material in Example 5). in a dry. degassed mixture of 
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DMF (2iiil) and THF (2inl) was added dropwise and the reaction mixture was heated at 60^C 
for 3 hours. The mixture was allowed to oooU the solvents were removed by evqxiration and 
the residue was partitioned between ethyl ac^te and water. The organic phase was separated 
and the aqueous phase extracted with ethyl acetate (SOmI x3). The ethyl acetate fractions 
S were combined, dried (MgSOJ^ the solvent removed by evaporation and the residue was 
purified by flash colunm chromatography eluting with methylene chloride^metiumol (100/13). 
The purified product was triturated in boiling ether and the solid product collected by 
filtration to give 4-(6-cyanoozIndol-3-yl)-6-methoxy-7-(3-moipholinopropoxy)qulnazoIine 
(36mg, 13%) as an orange solid. 
10 »H NMR Spectrum: (DMSOd^. CF3CO2D) 2.3<m, 2H); 3.1(m, 2H); 3.3(m, 2H); 3.5(m, 2H); 
3.65(m. 2H); 3.85(s, 3H); 4-0(m, 2H); 4.3(m, 2H); 7.3(m, 3H); 7.7(m» 2H); 8.7(s, IH); 
1L18(S.1H) 
MS: 460 [MHr 

Elemental analysis: Found C 64.0 H 5.5 N 1S.2 

15 C»H»N,O4 0.4H2O Requires C 64.3 H 5.6 N 15.0% 

Example 60 

A solution of 5-anunosulphonyioxindoIe (355mg, L67mmol) in DMF (3.5ml) was 
added dropwise to sodium hydride (67mg, 1 .67nMnoU prewashed witii THF) in DMF (5ml). 

20 The mixture was stirred for 30 minutes at ambient temperature and a solution of 4<hloro-6- 
metiioxy-7-(2-metiioxyetii6xy)quinazoline (1 50nig» O.S6mmolX (prepared as described for the 
starting material in Example 2), in DMF (3ml) was added. The mixture was heated at 6S^C 
for 2.5 hours and then stirred ovenught at ambient temperature. The mixture was partitioned 
between ethyl acetate and water, the aqueous layer was adjusted to pH7 with IM hydrochloric 

25 acid and left standing for 2 hours. The resulting precipitate was collected by filtration, 

washed witfi water and ether, and dried under vacuum. The solid was dissolved in metiiylene 
chloride/methandl and 2.2M ethereal hydrogen chloride (1ml) was added. The volatiles were 
removed by evaporation, die solid residue was triturated with ether, collected by filtration and 
dried under vacuum to give 4-(5-aminosulphonyloxindol-3-yl)*6-methoxy-7-(2- 

30 methoxy ethoiy)quinazoiine hydrochloride ( 1 44mg, 60%). 
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'H NMR Spectnim: (DMSOd^ CFjCOjD) 3.36(s. 3H); 3.77(t, 2H); 3.92(s. 3H); 4.35(t, 2H); 
7.11(d, IH); 7.33(5. IH); 7.6l(d. IH); 7.71(s, IH); 8.1(s, IH); 8.76(s, IH) 
MS.ESI:44S[MHr 

Elemental analysis: Found C 49.4 H 4.5 N 11.5 

5 C^a,NAS0.3H,O0.95HCl Requires C 49.6 H 4.5 N 11.6% 

The starting material was piqiaied as follows: 

Qxindole (2g, 1 5mmol) was added in portions to dilofosulfdionic acid (5nil. 
75mmoi) cooled at S'C. The mixture was stined at ambient temperature for 1 0 minutes and 
10 then heated at 80*C for 30 minutes. The mixture was allowed to cool, and then poured onto 
ice. The precipitate was collected by filtration, washed with water, and dried over phosphorus 
pentoxide to give 5-chlorosulphonyloxindole (2.8g, 80%). 

'H NMR Spectrum: (DMSOdJ 3.46(s, 2H); 6.72(d. IH); 7.43(m. 2H); 10.43(br s. IH) 
MS-EI:232[Mr 

15 A solution of 5-chlorosttlphonyloxuidole (2g, 0.86mmol) in ethanol (30ml), 

methylene chloride (150ml) and 2.8M methanoUc ammonia (6.2mU 17mmol) was stined 
overnight at ambient temperature. The volatiles were removed by evaporation and the solid 
residue was purified by column chromatography eluting with methanol/methylene chloride 
(15/85) to give S-aminosuIphonyloxindole (1.54g, 84%). 

20 'H NMR Spectrum: (DMSOd*) 3J8(s, 2H); 6.92(d, IH); 7.18(s. 2H); 7,6-7.7(m. 2H); 10.73(s. 
IH) 

Using a procedure analogous to that described in Example 26. 6-phenyloxindole 

25 (SOOmg. 1 .4nmiol) was added to sodium hydride (90mg, 2.25mmol) in DMF (10ml) and the 

solution was treated with 4-chloio.7-(3-moipholi«opropoxy)quina2oIine (210mg. 0.73mmol), 

(prepared as described for the starting material in Example 37), in DMF (10ml) to give, after 

woric-up and purification. 7-(3-morphoIinopropoxy)^6-phenyloxiodol-3-yl)qninazoline 
(365mg, 28%). 
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'H NMR Spectnim: (DMSOd^ CFjCO,D) 2.2(m. 2H); 3.1(in. 2H); 3.3(1. 2H); 3.5(d, 2H); 
3.65(1. 2H); 4.0(in. 2H); 4m 2H); 7.1(in, 2Hy; 7.15(d. IH); 7^dd. IH); 7.55(d. IH); 8.4(d, 
IH); 8.6(s, IH), 9.8(br s. 1H);1 1 .0(s, IH) 

MS -ESI: 483 [MH]* 

5 Elemental analysis: Found C 55.2 H 4.5 N 11.3 

CaHMN^OjBr 1H,0 Requires C 55.5 H 5.0 N U.3% 

The starting material was prepared as follows: 

6-BiomooxindoIe (800mg» 3.8mniol), (prepared as described for the starting material 
10 in Example 62), phenylboronic acid (500mg. 4.1mmol) sodium hydrogen carbonate (saturated 
aqueous solution, 50ml) and 1,2-dimethoxyethane (lOOml) were mixed together and the 
solution was degassed using alternatively vacuum and argon. 

Tetrakis(triphenylphosphine)palladium(0) (50mg) was added and the solution d^assed again 
before heating it to reflux for 8 hours. The reaction mixture was evaporated to diyness uang 

1 5 a rotary evaporator and the solid residue partitioned between water (75nil) and ethyl acetate 
(lOOml). The aqueous phase was reextracted with more ethyl acetate (lOOml x3), the organic 
irfiases were combined, wadied with brine and passed directly through a short plug of silica to 
remove the baseline impurities. The solvent was evaporated and the solid was triturated in 
ether and filtered to give 6-phenyloxindole as a pink solid (375mg, 60%). 

20 'HNMR Specuiim: (DMSO<U 3.5(s. 2H); 7.0(s, IH); 7.2(d, IH); 7.25(d, IH); 7.35(d, IH); 
7.45(t. 2H); 7.6(d. 2H); 10.42(br s. IH) 
MS-ESI:208[M-Hr 

Example 62 

25 Using a procedure analogous to that described in Example 26, 6-bromooxindole 

(1.16g, 5.5mmol) was added (o sodium hydride (324mg, 8.6mmol) in DMF (20ml) and the 
solution was treated with 4-cbloro-7-(3-moipholinopropoxy)quinazoline (790mg, 2.7mmoi), 
(prepared as described for the starting material in Example 37), in DMF ( 1 0ml) to give, after 
work-up and purification, 4-(6-bromooxindol-3-yl)-7-(3.morpholinopropoxy)qninazoluie 

30 (365mg.28%). 
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•H NMR Spectrum: (DMSOd.. CF,CO^) 22(iii. 2H); 3. Km. 2H); 3.3(1. 2H); 3.5(d. 2H); 
3.65(t. 2H); 4.0(m. 2H); 4.25(t. 2H); 7.1(m. 2H); 7.15(d. IH); 7.2(dd. IH); 7 J5(<I, IH); 8.4(d. 
IH); 8.6(8, IH). 9.8(br$. IH); U.O(s. IH) 

MS-ESI:483IMHr 

5 Elemental analysis: Found C 55.2 H 4.5 N 11.3 

CaHjjNABr 1H,0 Requires C 55.5 H 5.0 N 11.3% 



The starting material was prepared as follows: 

2>Dibiomomlioben2ene (41 .Sg» 148mmoI) was dissolved in anhydrous DMF 

10 (500ml) and sodium hydride (17.7g of a 60% suspension in mineral oil. 443mmol) was added 
under argon. Diediyl malonate (49.6g, 295mmol) was added dropwise over 10 minutes giving 
a strong exotherm (mixture rose to eO^C). The reaction mixture was maintained at 60X for 6 
hours then left to cool to ambient temperature and stilted for 18 hours. The resultmg dark red 
solution was poured slowly into 2M hydrochloric acid (1500ml) and extracted with ether 

15 (500ml x4). The organic phases were combined, washed with brine, dried (MgSO*) and the 
solvem removed by evaporation. The crude oil was purified by flash chromatography eluting 
with isohexanes/ethyl acetate (1 OOA), then 95/5 and finally 80/20) to give diethyl (4-bromo-2. 
nitn>phenyl)inaIonate (51g, 96%). 

Using a procedure analogous to thajt described for the starting material in Example 

20 57. diethyl (4.bromo-2-nitrophenyl)malonate (35g, 97 mmol) was converted into ethyl (4- 
bromo-2-nitR>phenyl)acetate (26g, 93%). 

Using a procedure analogous to that described for the starting material m Example 
57. ethyl (4-bromo-2-nitrophcnyl)apetate (26g. 90mmol) was treated with iron in acetic acid. 
The product thus obtained was recystallised fiom ether/isohexanes to give 6-bromooxindoIe 

25 (8.2g,42%). 

'H NMR Spectrum: (DMSOd.) 3.45(s, 2H); 6.9(s. IH); 7.1(m.2H); 10.45(br s. IH) 
MS - ESI: 210 and 212 (M-HJ* 
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EKamnle 63 

Using a procedure analogous to that described in Example 26, 6-<l-t- 
butoxycarbonyIpyrrol-2-yl)oxindole (500mg, 1.7mmol) was added to sodium hydride (90mg, 
22SmnioI) in THF (10ml) and the solution was treated with 4H:hloro-6-methoxy-7-<3- 
S moq)holinopropoxy)quinazoline (250mg, 0.74mmolX (prepared as described for (he starting 
material in Example 5), in DMF (2nil) to give, after work-up and purification, 4K6^(l-t- 
bu(oxycarbonyli^rrol-2-yI)oxindol-3-yl>4-methozy-7-(3- 
morpholinopropoxy)quinazoline (ISSmg, 40%). 

'H NMR Spectrum: (DMSOd,, CF,CO,D) 1.3(s, 9H); 2.2(m. 2H); 3.1(t. 2H); 3.3(t, 2H); 
10 3.5(d. 2H); 3.6(t. 2H); 3.8(s, 3H); 3.9(d, 2H); 4.25(t, 2H); 6.2(m, 2H); 6.95(s. IH); 7.0(d. IH); 
7.25(ni.2H); 7.6(d, IH); 7.7(s, IH); 8.95(s, lH);9.7(brs, IH); 11.2(s, IH) 

MS'ESI:600[MHr 

Elemental analysis: Found C 65.7 H 5.9 N 11.9 

C„H„N,O,0.4H,O Requires C 65.3 H 6.3 N 11.5% 

15 

The starting material was prepared as follows: 

Triethylamine (13ml. 93mmolX 4-(l!Ul-dimethylamino)pyridine (lOOmg), and di-t- 
butyl dicarbonate (IS.lg, 83mmol) were added successively to a solution of pyrrole (5g. 
74.6mmol) in acetonitrile (125ml). The reaction mixture was then heated at 60*C for 30 

20 minutes. The reaction was allowed to cool and the solvent was removed by evaporation. The 
residue was purified by flash column chromatogn^hy eluting with isohexanes/ethyl acetate 
(100/0 and then 95/5) to give l-t-butoxycariwnylpynole (8.74g, 70%). 

n-Butylltthium (29ml of a 1 .6M solution in hexane, 47.4mmoI) was added diopwise 
over 10 minutes to a solution of 2,2.6.6.tetraroethylpiperidine (6.7g, 47.4mmol) in THF 

25 (175ml) cooled to -78*C. A solution of l-t-butoxycarbonylpyirole (8.19g, 49mmol) in THF 
(25mi) was added and the mixture was maintained below -70*C. The reaction mbcture was 
stirred for 1.5 hours at -78*C and tri-isopropyl borate (17g, 90mmol) was added. The reaction 
mixture was then allowed to warm to ambient temperature over 1 hour. The mixture was 
diluted with ether (500ml) and washed with IM potassium hydrogen sulphate solution (lOOml 

30 x3). IM sodium hydrogen carbonate solution (lOOml x2) and brine (100ml). The ether phase 
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was dried (MgSOJ and the solvent removed by evaporation. The residue was purified by 
flash column chromatogra(rfiy eluting with isohexanes^yl acetate (a gradient from lOOA) to 
SO/SO) to give the l-t-butoxycarix>nylpyiTol-2-ylboronie acid (4.0Sg, 43%). 

l-t-Butoxycarbonylpyrrol-2>ylboionic acid (1.5g, 7.1inmol) and a saturated aqueous 
5 solution of sodium hydrogen carbonate (2Sml) were added to a solution of 6-bromooxindoIe 
(l.lg, S.2nunolX (prepared as described for the starting material in Example 62), in 1> 
dimedioxyethane (75ml). The reaction mixture was degassed and placed under argon and 
tetrakis(triphenylphosphine)palladium(0) (50mg) was added and the mixture heated at reflux 
for 6 hours. The organic solvent was removed by evaporation and the reaction mbcture 

10 partitioned between ethyl acetate and water. The organic phase was separated and the 

aqueous phase was re-extracted twice with ethyl acetate. The organic phases were combined, 
washed with brine, dried (MgSO<), and the solvent removed by evaporation. The residue was 
triturated with etherAisohexanes (1/1) and collected by filtration to give 6-(I-t- 
butoxycaibonyIpyrTol-2-yl)oxindoIe (1.1 Ig, 71%). 

15 'H NMR Spectrum: (DMSOdJ 1.25(s. 9H); 3.45(s, 2H); 6.2(m, 2H); 6.65(s, IH); 6.85(d. IH); 
7.15(d. IH); 7.25(s, IH); 10J5(brs, IH) 

Example 64 

4-(6-(l -t-Buioxycarbonylpyrrol-2-yl)oxindol-3-yl)-^methoxy-7-(3- 
20 morpholinopropoxy)quina2oline (150mg, 0.25nimol), (prepared as described in Example 63X 
was dissolved in TFA (5ml) and triethylsilane (0.5ml) and the mixture sdrred at ambient 
temperature for 2 hours. The volatiles were removed by evaporation and azeotroping with 
toluene. The residue suspended in methanol/methylene chloride and 1 M ethereal hydrogen 
. chloride (1.25ml) was added and the volatiles were removed by evaporation. The residue was 
25 triturated with t-butyl methyl ether and collected by filtration to give 4-(6-(pyrrol-2- 

yl)oxindol-3-yI)-6-methoxy-7-<3-morpholinopropoxy)quinazoline hydrochloride (1 32mg, 
87%) as a dark purple solid. 

•H NMR Spectrum: (DMSOd*, CF,CO,D) 2.3(m, 2H); 3.1(m, 2H); 3.25(m. 2H); 3.45(d. 2H); 
3.8(m, 5H), 3.9(d, 2H); 4.25(t. 2H); 6.1(ra. IH): 6.4(m, IH); 6.8(s, IH); 7.2(s. IH); 7.25(m, 
30 2H); 7.6(d, IH); 7.8(s, IH); 8.55(s. IH); 10.9(br s. IH); 1 l.l(m, IH); lU(brs, IH) 
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MS -ESI: 500 [MH]* 



Elemental analysis: 
CaHj^NjO, 1.7Hi0 2HCl 



Requires 



Found 



C 55.8 H 5.8 N 11.6% 



C 55.7 H 5.9 N 11.4 



5 Examoie 6S 

A solution of oxindole (122mg, 0.91iiimol) in DMF (1 .5inl) was added to a 
suspension of sodium hydride (37mg, 0.91nunol. prewashed with hexane) in DMF (3.5ml). 
The mixture was stirred for 30 minutes at ambient temperature and 4-chloro-6-methoxy-7-(2- 
(ttl-mcthyl-H-(3-morphoIinopropylsulphonyl)]amino)cthoxy)quina2oline (140mg, 0.3mniol) 

1 0 was added as a solid and the mixture stirred for 1.5 hours at ambient tenq)erahue. The 
mixture was poured onto a mixture of ether and water (SOml/50mlX the aqueous layer was 
adjusted to pH8 with IM hydrochloric acid and was extracted with methylene chloride. The 
organic extract was washed with brine, dried (MgSOJ and the solvent removed by 
evq)OFation. The residue was purified by column chromatography eluting with methylene 

1 5 chloride/methanol (95/5). The purified product was dissolved in methylene chloride (1 5mi) 
and methanol (2ml), and 2.2M ethereal hydrogen chloride (Iml) was added. The mixture was 
stinred for 30 minutes at ambient temperature and the volatiles were removed by evaporation. 
The residue was triturated with ether, collected by filtration and dried under vacuum at 70<*C 
to give 6-mcthoxy-7-(2-({£l-methyl-NK3-morphoHnopropybulphonyi)lanuno)cthoxy)-4- 

20 (oxindol-3-yl)quinazolfaie hydrochloride (1 OOmg, 59%). 

'H NMR Spectrum: (DMSOd^. CF,CO,D) 2.1-2.2(m, 2H); 3.01(s. 3H); 3.15(t, 2H); 3.25(t. 
2H); 3.33(t, 2H); 3.46(d, 2H); 3.7.3.8(m. 4H); 3.89(s, 3H); 3.99(d, 2H); 4.36(t. 2H); 7.0- 
7.1(m, 2H); 7.18(1, IH); 735(s, IH); 7.71(d, IH); 7.79(s. IH); 8.91(s, IH) 
MS - ESI: 556 [MH]+ 



The starting material was prepared as follows: 

Diethyl azodicarboxylate (679mg, 3.9mmol) was added dropwise to a suspension of 
7-hydroxy-6-methoxy-3-((pivaloyloxy)methyI)-3,4-dihydroquinazolin-4-one(918mg, 
3mmol), (prepared as described for the starting material in Example 22), triphenylphosphine 
30 ( I g, 3.9mmol) and 2-(ttl-(t-butylcarbonyl)-M-methyl]amino)ethanol (682mg, 3.9mmol), 
(Synth. Commun. 1993, 23, 2443), in methylene chloride (20ml) and the mixture siincd for 1 
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hour at ambient tempeiature. Further 2-<Qi-<t-butylcarbonyl>H-inethyl]ammo)ethanol 
(lOSmg, 0.6mmoi), triphenylphosphine (786ing, Smmol) and diethyl azodicaiboxylate 
(S22mg, 3nunol) were added and the mixture stirred for 30 mimites at ambioit temperature. 
The mixture was concentrated to half volume by evaporation and purified by column 
chromatography elating with methylene chloride/ether (773 increasing to 1/1) to give 6- 

methoxy-7^2K(N-(t-butylcarbonyl).H-methyl]amino)ethoxy>3-{(pivdoytexy)melhyl)-3,^^ 
dihydioquina2olin-4-one (1.3g, 98%). 

'HNMR Spectrum: (CDCIO 1.2(s.9H); l.45(s,9H);3.05(brs.3H);3.72(brs.2H);3.98(s. 
3H); 42SQn s, 2H); 5.95(s, 2H); 7.1(br s. IH); 7.6(s, IH); 8.2(s. IH) 

A solution of 6-methoxy-7-(2-([N-(t-butylcaibonyl)-H-inethyl]amino)ethoxy).3- . 
((pivaIoyloxy)methyl)-3,4-dihydroquinazoIin-4-one (1.39g, 3mmol) in methylene chloride 
(4ml) and TFA (4ml) was stirred at ambient temperature for 1 hour. Toluene was added, and 
the volatiles were removed by evaporatioiL The readue was triturated with ether and the 
resulting solid was collected by filtration. The solid was dissolved in water, sodium hydrogen 
carbonate was added and the aqueous mixture was extracted with methylene chloride. The 
oiganic extract was dried (MgSOJ and the solvent removed by evqx>iation. The residue was 
triturated with ether and the solid was collected by filtration to give 6>methoxy-7-(2- 
(niethylamino)cthoxy)-3-((pivaloyloxy)methyl)-3,4-dihydroquinazolin^-one (800mg, 73%). 
'H NMR Spectrum: (DMSOd«, CF,CO,D) I.13(s, 9H); 2.72(s. 3H); 3.45(br s. 2H); 3.95(s, 
3H); 4.5(t. 2H); 5.94(s, 2H); 7.3I(s. IH); 7.6(s. IH); 8.47(s, IH) 
MS-ESI:364[MHr 

3-Morpholinopropane sulphonyl chloride (280nig, l.lmmol), (WO 93 01 181) 
followed by triethylamine (336m1, 2.4mmol) was added to a solution of 6-methoxy-7-(2- 
(naethylaniino)ethoxy).3K(pivaloyloxy)methyl)-3,4-dihydroquina2olin-4-one(350mg, 
0.96mmol) in methylene chloride (15ml) and the mixture stirred for 30 minutes at ambient 
temperature. The mixture was partitioned between methylene chloride and water, the organic 
layer was separated, washed with brine, dried (MgS04) and the volatiles were removed by 
evaporation. The residue was purified by column chromatography eluting with ethyl 
aoetate/methylene chloride (I/l) followed by methylene chloride/methanol (95/5). The 
purified product was triturated with ether, collected by filtration and dried under vacuum to 



W097M2187 



-130- 



PCT/GB97/D1211 



give6-iiietlioxy-7-<2-(Qi-methyl-^.(3-moiphoUno|m}pybulphonyl)]am^ 
((pivaioyloxy)methyl)-3,4-dihydioquina2olm-4-one (320mg, 60%). 
•H NMR Speciium: (DMSOd«) 1.1 l(s, 9H); 1.8-1 .9(in, 2H); 2.25-2.35(m, 6H); 2.94(s, 3H); 
3.19(t. 2H); 3.32(s. 3H); 3.51(t. 4H); 3.61(t, 2H); 3.9(s, 3H); 4.29(t. 2H); 5.9(s. 2H); 723(s. 
5 IH); 7.52(s, IH); 8.36(s. IH) 
MS-ESI:577[MNar 

A solution of 6-metho}7-7-(2-(IN-inethyl-l;i-(3- 
moipboUnopropylsulphoiiyl)]ainino)etlioxy)-3-((pivaloyloxy)methyl)-3,4^ 
4-oiie (310ing, O.S5inmoO in saturated methanolic ammonia (ISml) was stiired at ambient 
10 temperature overnight. The volatiles were removed by evaporation, the solid residue was 
triturated with ether, collected by filtration and dried under vacuum to give 6-methoxy-7-<2- 

([b[-metbyl-H-<3-moipholinopropylsulphonyl)]amino)ethoxy)-3,4^ihydroquina2olin-4H)ne 
(24Smg, 100%). 

'H NMR Spectrum: (DMSOd«) 1.8(t, 2H); 2.2-2.3(m, 6H); 2.94(s, 3H); 3.18(t, 2H); 3.51(t, 
15 4H); 3.60(t, 2H): 3.88(s, 3H); 4.27(1. 2H); 7.18(s, IH); 7.47(s. IH); 7.99(s, IH) 
A solution of 6-niethoxy-7-(2<<(H*tnethyI-N-(3- 
niorpholtnopropylsulphonyl)]araino)ethoxy)-3,4-dihydroquinazoIin-4-one (176mg, 0.4mmol) 
in (hionyl chloride (4ml) containing DMF (100^1) was stirred at 45°C for 1 hour. The 
volatiles were removed by evaporation and by azeotroping with toluene. The residue was 
20 partitioned between methylene chloride and water, the aqueous phase was adjusted to pH8 
with saturated aqueous sodium hydrogen carbonate solution. The organic hyer was 
separated, washed with brine, dried (MgS04) and the solvent removed by evtqraration. The 
reddue was purified by column chromatography eluting with methanol/methylene chloride (a 
gradient from 3/100 to 10/90). The purified product was triturated with ether, collected by 
25 filtration and dried under vacuum to give 4-chloro-6-methoxy-7-(2-([^«metiiyl-N-(3- 
morpholinopropylsulphonyl)]amino)ethoxy)quinazoline (153mg, 71%). 
•H NMR Spectrum: (DMSOdJ 1.75-1.85(m, 2H); 2.25.2.35(m, 6H); 2.96(s. 3H); 3.2(U 2H); 
3.51(t, 4H); 3.65(t, 2H); 4.01(s, 3H); 4.4(t, 2H); 7.43(s. IH); 7.54(s, IH); 8.89(s. IH) 
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Example 66 

Using a procedure analogous to that described in Example 26. 6-(l -t- 
butoxycarbonylpynolidin-2-yl)oxindole (420ing, 1 .4mmoI) was added to sodium hydride 
(SSmg, 2.2mmol) in THF (15ml) and the solution was treated with 4-chloio-6-methoxy-7-<3- 
S morpholinopn>poxy)quiiiazoline (23Smg, 0.7nunol), (prepared as described for the starting 
material in Example 5), in DMF (2ml) to give, after woric-up and purification, 4-(6-(l-t- 
butoxycarboiiyIpyiTolidin-2-yl)oxuidol>3-yI)^methoxy-7<<3- 
morpholmopropoxy)quinazolinc (1 3Smg, 32%). 

'H NMR Spectrum: (DMSOd^ CF,CO,D) l.l-1.4(m. 9H); 1.8(m. 3H); 2.3(iii, 3H); 3.1(m, 
10 2H); 3.4(t, 2H); 3.5(m, 4H); 3.8(m. 5H), 4.<Km. 2H); 4.3(t, 2H); AJ-4,9(m. IH); 6.9(m. 2H); 
7.25(8. IH); 7-6(d, IH); 7.75(s. IH); 8.95(s. IHX 10.95(s. IH) 

MS -ESI: 604 [MH]* 

Elemental analysis: Found C 64.6 H 6.9 N 11.0 

C„H4,N,0, 0.7H,O Requires C 64.3 H 6.9 N U.4% 

15 

The starting material was prepared as follows:^ 

A mixture of 6-(I-t-b«oxycari)onylpyiTol-2-yl)oxindole (560mg. l,9mmol), 
(prepared as described for the starting material in Example 63). and 10% palladium-on- 
charcoal catalyst (50mg) in ethyl acetate (30ml) was stirred under hydrogen at 1 atmosphere 
20 pressure fior 3 days. The catalyst was removed by filtration through diatomaceous earth, the 
solvent was removed by evaporation and the residue triturated witfi ether/isohexanes (1/5) and 
collected by filtration to give 6-(l-t-butoxycart)onylpyiTolidin-2-yl)oxindole (480mg, 85%) as 
a pale yellow solid. 

'H NMR Spectrum: (DMSOd,) 1.25(br s. 9H); 1.75(m, 3H); 2.3(m, IH); 3.4(s, 2H): 3.45(m. 
25 2H); 4.75(br s, IH); 6.6(s. IH); 6.75(d. IH); 7.1(d. 2H); 10.1(br s, IH) 
MS -ESI: 301 (M-H)* 

Example 67 

TFA (5ml) and triethylsilane (0.5g) were added to 4-(6-(l-t- 
30 butoxycari)onylpyrroIidin-2-yl)oxindol-3-yl)-6-methoxy.7.(3- 
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morpholinopropoxy)quina2Dluie (7Snig, O.llmmol), (prepared as described in Example 66). 
and the solution was stined for 30 minutes. Hie volatiles were removed by evaporation and 
by azeotroping with toluene. The bright orange residue was dissolved in methanol and a 
solution of IM ethereal hydrogen chloride was added. The resulting precipitate was collected 
S by filtration, washed with ether and dried at 60^C under vacuum for 2 hours to give 6* 
methoxy-7-^3-moiphoIlnopropoi7)-4-(6-(pyiToUdm«2-yI)ozindoi^^ 
hydrochloride (4Smg, 63%). 

'H NMR Spectrum: (DMSOd,, CF.COjD) 2.0(m, 3H); 2.3(m, 3H); 3.1(m, 2H); 3.3(m, 4H); 
3.5(d, 2H); 3.75(t, 2H); 3.85(s, 3H); 4.0(d, 2H); 4.3(1, 2H); 4.5(m, IH); 7.1(m. 2H); 7.3(s. 
10 IH); 7.7(d. IH); 7.75(s, IH); 8.8(m. 2H); 1 1.2(s, IH) 

MS-ESI:504[MHr 

Elemental analysis: Found C S2.1 H 5.6 N 10.4 

C„H„N5O4 0.7HjO3HCl Requires C 51.8 H 6.2 N 10.8% 

IS Example 68 

A solution of 5-aminosulphonyloxmdole (283mg, 1.3mmol), (prepared as described 
for the starting material in Example 60), in DMF (3.5ml) was added dropwise to a suspension 
of sodium hydride (S3mg, 1 .3mmoU prewashed with hexane) in DNfF (1 .5ml). The mixture 
was stirred for 30 minutes at ambient temperature and a solution of 4-chloro-6-methoxy*7-(3- 

20 morpholinopropoxy)quinazoline (1 50mg, 0.44nmiolX (prepared as described for the starting 
material in Example 5), in DMF (4ml) was added. The mixture was stirred for 20 minutes at 
6S^C, DMSO (2ml) was added and heating was continued for 1 hour at 65^C. The mixture 
was allowed to cool, the volatiles were removed by evaporation and the residue was 
partitioned between ether and water. The aqueous layer was adjusted to pH7.8 with IM 

25 hydrochloric acid and the resulting precipitate was collected by filtration, washed with water 
and ether, and dried under vacuum. The solid was dissolved in methanol/methylene chloride 
(1/1) and 2.2M ethereal hydrogen chloride (1ml) was added. The mixture was stirred for 10 
minutes at ambient temperature and the volatiles were removed by evaporation. The solid 
residue was triturated with ether, collected by filtration, washed with ether and dried under 
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vacuum to give 4K5-aminosulphonylozindol-3-yl)-6-methoxy-7-(3- 
tiiorpholinopropoxy)qttinflzoluie i^drochloride (62mg, 24%). 

'H NMR Spectrum: pMSOd.. CF,CO,D) 2.25.2J5(m, 2H); 3.15(t, 2H); 3.36(t, 2H); 3 J5(d, 
2H): 3.73(1. 2H); 3.93(s, 3H); 4.03(d. 2H); 4.33(t, 2H); 7.13(d, IH); 7.35(s. IH); 7.62(d, IH); 
5 7.74(s, IH); 8. l(s, IH); 8.76(s, IH) 
MS -ESI: 514 [MH]* 

Elemental analysis: Found C 49.2 H 5.2 N 11.8 

C„H„N,0«S 1.0H,O 1.4HC1 Requires C 49.5 H 5.3 N 12.0% 

10 EMmDlc69 

A solution of 5-methylaminosulphonyloxindole (262mg, 1.16mmol) in DMF (3.5ml) 
was added dropwise to a suspension of sodium hydride (46mg, 1.16mmol, prewashed with 
hexane) in DMF (1 .5ml). The mixture was stiired for 30 minutes at ambient temperature and 
4«hloro^methoxy.7-(3-moipholinopropoxy)quuuzoline (130mg. 038mmol), (prepared as 

15 described for the starting material in Exanq)le 5), was added as a solid. The mixnire was 

stined for 45 minutes at 60X and was then partitioned between ether and water. Theaqueous 
layer was separated and was adjusted to pH7-8 with IM hydrochloric acid. The precipitate 
was collected by filtration, washed with water and ether, and dried under vacuum. The solid 
was suspended in methylene chloride/methanol (1/1) and 2.2M ethereal hydrogen chloride 

20 (1.5ml) was added. The mixture was stirred for 10 minutes at ambiem temperature and the 
volatiles were removed by evaporation. The solid residue was triturated with ether, collected 
by filtration, washed with ether and dried under vacuum at 60«C to give 6-mcthoxy<4-(S- 

mcthyIaininosttlphonyloxindol>3-yl)-7-(3-morpholinopropoiV)quinazolinc hydrochloride 
(ll6mg,53%). 

25 'HNMR Spectrum: (DMSOd,, CF,CO^) 2.29(s. 3H); 3.16(t. 2H); 3.33(t, 2H); 3.54(d. 2H); . 
3.74(t, 2H); 3.93(s. 3H); 4.02(d. 2H); 4.33(t, 2H); 7.14(d. IH); 7.34(s, IH); 7.52(d, IH); 
7.76(s. 1 H); 8.03(s, IH); 8.67(s, IH) 
MS-ESI:528[MHr 

Elemental analysis: Found C 50.3 H 5.4 N 11.3. 

30 C»H^AS0.85H,O1.6HCI Requires C 49.9 H 5.4 N 11.6% 
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The starting nuUerial was prepared as follows: 

Methylamine ^7inl of a 2.9M solution in chlorofonn) was added to a suspension of 
S-chlorosulphonyloxindoIe (90(hng, 3.9mmolX (piepared as described for the starting material 
in Example 60X in a mixture of methylene chloride (20ml) and ethanol (20ml). The mixture 
S was stirred for 1 5 minutes at ambient temperature, the volatiles were removed by evaporation. 
The solid residue was suspended in water, collected by filtration, washed with water, ether, 
aiid dried under vacuum over phosphorus pentoxide to give S-methylaminosulphonyloxindole 
(880mg,90%). 

•H NMR Spectrum: (DMSOd,) 2.37(d, 3H); 3.58(s, 2H); 6.96(d, IH); 7.25(br s, IH); 7.58(s. 
10 IH); 7.60(d. IH) 

Example 70 

A solution of S-methylaminosulphonyloxindole (2S2mg, l.lmmol), i^nepaied as 
described for the starting material in Example 69), in DMF (2.Snil) was added dropwise to a 

IS suspension of sodium hydride (4Smg, l.lmmol, prewashed with hexane) in DMF (I.Sml). 
The mixture was stored for 30 minutes at ambiem temperature and 4-chloro-6-methoxy-7-(2- 
methoxyethoxy)qumazoline (lOOmg, 0.37mmol), (prepared as described for the starting 
material in Example 2), was added as a solid. The mixture was then stirred for 45 minutes at 
60*'C and was then partitioned between ether and water. The aqueous layer was separated and 

20 was adjusted to pH7-8 with 1 M hydrochloric acid. The precipitate was collected by filtration, 
washed with water and ether, and dried under vacuum. The solid was suspended in methylene 
chloride/medianol (1/1) and 2.2M ethereal hydrogen chloride (l.Sml) was added. The mixture 
was sdrred for 10 minutes at ambient tempmture and the volatiles were removed by 
evaporation. The solid residue was triturated with ether, collected by filtration, washed with 

2S ether and dried under vacuum at SCC to give 6-methoxy*7-(2-methoxycthoxy)-4-(5- 
methylaminosulphonyloxlndol-3-yI)quinazoIlDe hydrochloride (123mg, 68%). 
'H NMR Spectrum: (DMSOd,, CF,CO^) 2.29(s, 3H); 3.36(s. 3H); 3.79(t, 2H): 3.93(s, 3H): 
4.3S(t, 2H); 7.14(d, IH); 732(s. IH); 7.53(d, IH); 7.73(s, IH); 8.04(5, IH); 8.73(s, IH) 
MS - ESI: 459 [MH]* 

30 Elemental analysis: Found C SI.6 H 4.8 N ll.l 

C„H„NAS0.5H,O0.65HCl Requires C 51.4 H 4.9 N 11.4% 
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Eiamnte 71 

A solution of oxiiidole (1 1 ding, 0.87niinol) in DMF (1 .Sml) was added to a 
suspension of sodium hydride (35mg, 0.87nunol, prewashed widi hexane) in DMF (2.Snil). 

S The mixture was stirred for 30 minutes at ambient temperature and 4^hloio-6-methoxy-7-(2- 
([M-methyl-N-(l.methyl-lH-imidazol-4-yIsuIphonyl)]amino)ethoxy)quinazoline (I20mg, . 
0^9mmol) was added as a solid. The mixture was stirred for 10 minutes at ambient 
tonperature followed by 20 minutes at SO^C. The mixture was allowed to cool, and was 
partitioned between ether and wat». The aqueous layer was separated and adjusted to pH7.7 

10 widi IM hydrochloric acid. The mixture was left to stand for 1 J hours and the resulting 

precipitate was collected by filtration, washed with water, ether and dried under vacuum. The 
solid was purified by column chromatography elutir^ with methylene chloride/medianol (95/5 
and then 90/10). The purified solid was dissolved in methylene chloride/methanol (2/1 ) and 
2M ethereal hydrogen chloride ( 1 .Sml) was added. The mixture was stirred for 10 minutes at 

15 ambiem temperature and the volatiles were removed by evaporation. The solid residue was 
triturated with ether, collected by filtration, washed witii ether, dried under vacuum to give 6- 

mcdioxy-7-(2-(|N-metfayl.KKl-methyl-lH-imidazoM-ybttlphonyO]amino)eA 
(oxfaidol-3-yl)quiBazoUne hydroddoride (I06mg, 65%). 

'H NMR Spectrum: (DMSOd«, CF,CO,D) 2.89(s, 3H); 3.56(t. 2H); 3.72(s. 3H); 3.86(s, 3H); 
20 4.39(t, 2H); 7-7.1(m, 2H); 7.17(t, IH); 7.3(s, IH); 7.71(d, 2H); 7.76(s. IH); 7.89(d. IH); 
8.91(5, IH) 
MS -ESI: 509 [MHT 

Elemental analysis: Found C 51.3 H 4.6 N 14.8 

C,<H,4N40,S O.lHjO 1.3HC1 Requires C 51.7 H 4.6 N 15.0% 

25 

The starting material was prepared as follows: 

Using a procedure identical to that described for the synthesis of 6-methoxy-7-(2- 
((H>methyl-Ii-(3-morpholinopropylsulphonyl)]amino)ethoxy)-3-((pivaloyloxy)methyl)-3,4- 
dihydroquinazolin-4-one in Example 65, 6-methoxy-7-(2-(methylamino)ethoxy)-3- 
30 ((pivaloyloxy)metfiyl)-3,4-dihydroquinazolin-4-one (400mg. 1 . Immol), (prepared as 

described for the starting material in Example 65), was treated with (l-metfiyl-lH-imidazol-4- 
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yl)sulphonyl diloride (219ing, 1.2inmol) and purified by column dironratogr^phy eludng 
with metbanol/acetonitrile/methylene chloride (S/3S/60) to give 6^(hoxy-7-<2-((H-methyl- 
H<l-methyl-lH-iinidazol-4-ylsulphonyl)]ainino)ethoxy)-3K(pivaloylox^ 
dihydioquiiiazolin-4H>ne (S07mg, 73%). 

5 'H NMR Spectnim: (DMSOd«) 1.12(s, 9H); 2.84(s, 3H); 3.48(t, 2H); 3.69(s. 3H); 3.89(s. 3H); 
4Jl(t, 2H); 5.90(s. 2H); 7.19(s, IH); 7.51(s, IH); 7.79(s. IH); 7.83(s. IH); 8.36(s, IH) 

To a solurion of 6-iiiethoxy-7-(2-(|N-in^yl-N-(] -methyl-lH-iinidazol-4> 
yi5ulphonyl)]amiiio)ethoxy)-3K(pvatoyloxy)methyl>3«4^ibydroquiii^ 
0.93iiimol) in methylene diloride (ISml) was added a saturated solution of methanolic 

10 ammonia (SOml). The mixture was stined for 2 days at ambient temperature and the volatiles 
were removed by evaporation. The solid residue was triturated with ether, collected by 
filtration, washed with ether and dried under vacuum to give 6-methoxy-7-(2-<Qj*methyl-H- 
(l-methyl*lH-imidazol-4-ylsulphonyl)]amino)ethoxy)-3,4-dihydroquina2Diin-4Hme^^ 
82%). 

IS 'H NMR Spectrum: (DMSOd«) 2.84(s, 3H): 3.48(t, 2H); 3.69(s. 3H); 3.87(s, 3H); 4.29(t, 2H); 
7.14(s, IH); 7.4S(s. IH); 7.79(s, IH); 7.83(s. IH); 7.98(s, IH) 

A solution of 6-methoxy-7-(2-([H-niethyl-H-(I-methyl-IH-imidazDl-4- 
ylsulphonyI)]amino)ethoxy)-3,4<dihydroquinazolin-4-one (2S0mg, 0.64mmol) m thionyl 
chloride (5ml) containing DMF (150|il) was heated at SO'C for 20 minutes. The mixture was 

20 allowed to cooU toluene was added and the volatiles were removed by evaporation. The 
residue was dissolved in methylene chloride and cooled to S*C. Saturated aqueous sodium 
hydrogen carbonate solution was added until the aqueous layer maintained pH7.7 and the 
aqueous layer was extracted with methylene chloride. The combined organic extract was 
washed with brine, dried (MgS04) and the solvent removed by evaporation. The residue was 

25 triturated with ether, collected by filtration and dried under vacuum to give 4-chloro-6> 
methoxy-7-(2-(IIi-niethyl-N-( 1 -methyl- 1 H-imidazoM- 
ylsulphonyl)]amino)ethoxy)quinazoline (28Smg, 91%). 

'H NMR Spectrum: (DMSOdj) 2.86(s, 3H); 3.53(t, 2H); 3.68(s, 3H); 4.0(s, 3H); 4.42(t, 2H); 
7.41(s, IH); 7.49(s, IH); 7.78(s, IH); 7.83(s. IH); 8.89(s, IH) 
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Using a procedure analogous to that described in Example 26. oxindole (0.32g, 
2.4inniol) was added to sodium hydride (1 lOmg, 2.8nmioI) in DMF (15ml) and the solution 
was treated with 4<hIoro-6-moipholinoquinazoline (200mg, 8mmol), (EP 0566226). in DMF 
(8ml). The product so obtained was treated with ethereal hydrogen chloride to give 4- 
(oxindoI-3-yl)-6-morphoUnoquiiiazolinc hydrochloride (120mg, 43%). 

•H NMR Spectnmi (DMSOd., CF,CO,D) 32(m, 4H); 3.7(m, 4H): 7.0(ni, 2H); 7.15(t. IH); 
7.6(m. 4H); 8.9(s, IH), 1 1.2(s, IH) 

MS-ESI:347[MHr 

Elemental analysis: Found C 61.8 H 4.9 N 14.4 

C»^l„NA0.3H,OlHCl Requires C 61.9 H 5.1 N 14.4% 

A solution of 5-lili-dimethylaminosulphonyloxindole (268mg, l.lmmol) in DMF 
(3ml) was added dropwise to a suspension of sodium hydride (45mg, 1 .Immol, prewashed 
with hexane) in DMF (l.Sml). The mixture was stirred for 30 minutes at ambient temperature 
and 4-chloro-6-methoxy-7-(2.methoxyethoxy)quina2oline ( lOOrag. 0.37mraol), (prepared as 
described for the starting material in Example 2), was added as a solid. The mixhire was 
stirred for 1 0 minutes at ambient temperattire and then I hour at 45.*»C. The mixnire was 
allowed to cool and was partitioned between ether and water. The aqueous layer was 
separated, adjusted to pH7 with IM hydrochloric acid and extracted with ethyl acetate. The 
organic extract was washed with brine, dried (MgSO,) and the solvent removed by 
evaporation. The residue was purified by column chromatography eluting with methylene 
chloride/acetonitrile/methanol (6W36/4). The purified solid was collected, dried under 
vacuum and was dissolved in methylene chlorideAnethanol (3/1). 2.2M Ethereal hydrogen 
chloride (1ml) vns added and the mixture stined for 10 minutes at ambient temperature. The 
volatiles were removed by evaporation, the solid residue was triturated with ether, collected 
by filtration and dried under vacuum to give 4.(5.iLN-dlmethylaminosulphonyloxlndol.3- 
yl)-«-methoxy-7-(2-methoxyethoxy)quin8zoline hydrochloride (75mg, 41%). 
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•H NMR Spectninu PMSOd^ CF,CO,D) 2.50(s. 6H); 3.35(s, 3H); 3.77(t. 2H); 3.91(s. 3H); 
4.35(t. 2H); 7.16(d, IH); 7.30(8, IH); 7.46(d, IH); 7.81(br s, IH); 7.98(brs. IH); 8.69(s. IH) 
MS -EI: 472 (Mf 

Elemental analysis: Found C S2.S H S.l N ll.l 

5 Cj^,4NAS0.5H,O0.7HCI Requires C 52.1 H 5.1 N 11.0% 

The starting material was prepared as follows: 
Dimethyiamine (430)il, S.dnmiol) was added to a solution of 5- 
chlorosulphonyloxindole (990mg, 4.3mniolX (prepared as described for the starting material 
1 0 in Example 60), in a mixture of methyloie chloride (20nil), acetonitrile (20nil) and ethanol 
(20ml). The mixture was stirred for 1 hour at ambient temperature, dimethyiamine (86til) was 
added and stirring continued for 30 minutes at ambient temperature. The volatiles were 
removed by evaporation and the residue was purified by colunm chromatography eluting with 
metlqrlene chloride/metfianol 97/3 to give S-NJi-dimethylaminosulphonyloxindole (315nig, 
15 30%). 

'H NMR Spectrum: (DMSOdJ 2.57(s. 6H); 3.60(s. 2H); 7.01(d, IH); 7.S5(s, IH); 7.59(s, IH) 
Example 74 

A solution of oxindole (1 S3mg, 1 . 1 5nunol) in DMF (3ml) was added to a suspension 
of sodium hydride (46mg» 1.15mmol, prewashed with hexane) in DMF (Iml) and the mixture 
was stirred for 30 minutes at ambient tenqieiature. 4-ailoro-6-methoxy-7-(2-(2- 
methoxyethoxy)ethoxy)quinazoline (12Qmg, 0.38nunol) was added as a solid and the mixture 
was stirred for 10 minutes at ambient temperature and then for 45 minutes at 50**C. The 
mixture was allowed to cool and was partitioned between ether and water. The aqueous layer 
was separated and adjusted to pH7.5 with IM hydrochloric acid. The resulting precipitate 
was collected 1^ filtration washed with water followed by ether and dried over phosphorus 
pentoxide. The solid was dissolved in methylene chtoride^ethanol and 2.8M ethereal 
hydrogen chloride (Iml) was added. The volatiles were removed by evaporation, the solid 
residue was triturated with ether, collected by filtration and dried under vacuum to give 6- 
mcthoxy-7-(2-(2-methoxyetfaoxy)ethoxy)-4<(oxindol-3-yl)quinazoline hydrochloride 
(124mg, 73%). 
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'H NMR Spectnim: (DMSOd^ CF,CO,D) 3.27(s, 3H); 3.49(in. 2H); 3.64(in, 2H); 3.87(br s, 
5H); 4J2(in, 2H); 7.0-7.1(01, 2H); 7.18(t. IH); 7.30(8, IH); 7.7(d, IH); 7.75(s, IH); 8.9(s. IH) 
MS•ESI:410[^ffHr 

Elemental analysis: Found C 59.1 H 5.6 N 9.4 

CaHoN,O5 0.4H,O0.75HCl Requires C 59.5 H 5.6 N 9.5% 

The starting material was prepared as follows: 

Diethyl azodicaiboxylate (864^l. 5.5mmol) was added diopwise to a mixnire of 7- 
hydroxy-6-methoxy-3-((pivaloyloxy)niethyl)-3,4-dthydroquinazolin-4-one (1.2g, 3.9mmol) 
(prepared as described for the starting material in Example 22), triphenylphosphine (1.44g, 
5.5mmol) and 2-(2-methoxyethoxy)ethanol (653^1, 5.5mmol) in methylene chloride (70ml) 
cooled at 0°C. The mixture was stirred for 1.5 hours at ambient temperature and the solvent 
was removed by evaporation. The residue was |»irified by column chromatogc^hy eluting 
with a mixture of ethyl acetate^methylene chloride (50/50 followed by 80/20). The purified 
solid was suspended in etiwr, collected by filtration and dried under vacuum to give 6- 

methoxy-7-(2K2-mcthoxyethoxy)ethoxy)-3K(pivaloyloxy)methyl)-3,4-dihydroquina2olin-4- 
one(1.70g, 100%). 

'H NMR Spectrum: (DMSOd^ 1.13(s, 9 H); 3.26(s, 3H); 3.5(m, 2H); 3.65(m. 2H); 3.85(m. 
2H); 3.91(5, 3H); 4.3(m. 2H); 5.9(s, 2H); 7.2(s, IH); 7.5(s. IH); 8.4(s. IH) 

Saturated methanolic ammonia (20ml) was added to a solution of 6-methoxy-7-(2- 
(2-methoxyethoxy)ethoxy)-3-((pivaloyloxy)methyl)-3,4^ydroquinazolin-4-one(2.26g, 
53mmol) in a mixture of ethanol (40ml) and methylene chloride (15ml). The mixture was 
stirred for 24 hours at ambient temperature, and further methanolic ammonia (20ml) was 
added. The mixture was stirred for a further 24 hours at ambient temperature and the volatiles 
were removed by evaporation. The residue was triturated wiUi ether, collected by filtration, 
dried under vacuum to give 6-mctiioxy-7-(2-(2-methoxyetfioxy)etfioxy)-3.4- 
dihydroquinazolin-4-one (97Smg, 78%). 

'H NMR Spectrum: (DMSOd^ 3.25(s, 3H); 3.45(t, 2H); 3.6(t. 2H); 3.8(t. 2H); 3.9(s. 3H); 
4.2(t, 2H); 7.15(s, IH); 7.45(s, IH); 8.0(s. IH) 
MS -EI: 294 [Mf 
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A solution of 6-methoxy-7<<2-(2-inethoxyetboxy)ethoxy>3,4^ihydcoquiiiazoli^ 
one (930mg, 3.I6Rimol) in thionyl chloride (ISml) and DMF (ISO)il) was heated at W*C for 
1 J hours. The mixture was allowed to cool and the volatiles were removed by evaporation 
and by azeotroping with toluene. The residue was dissolved in methylene chloride and S% 

5 aqueous sodium hydrogen carbonate solution was added until the aqueous layer was at pH8. 
Hie organic layer was sqtarated, washed with brine, dried (MgSOJ and the solvent removed 
by evaporation. The residue was purified by fla^ chromatography eluting with ethyl acetate 
to give 4^hloro-6-methoxy-7-(2'<2-niethoxyethoxy)ethoxy)quinazoline (863mg, 87%). 
'H NMR Spectrum: (DMSOdJ 3.24(s. 3H); 3.47(ra. 2H); 3.62(m, 2H); 3.84(t, 2H); 4.01(s, 

10 3H); 4.25(t, 2H); 7.41(s. IH); 7.49(s. IH); 8.88(s, IH) 

Eiamnie 75 

A solution of 5-aminosulphonyloxindole (26Smg, I.2Smmol). (prepared as described 
for the starting material in Example 60), in DMF (2.Sml) was added to a suspension of sodium 

IS hydride (SOmg, 1 .2Smmol, prewashed with pentane) in DMF (I .Sml). The mixture was 
stirred for 30 minutes at ambioit tenq)erature and 4-chioro-6-methoxy-7-<2-(2- 
methoxyethoxy)ethoxy)quinazoline (26Smg, 1.2Smmol). (prepared as described for the 
starting material in Example 74), was added followed by DMF (2ml) and DMSO (O.Sml). 
The mixture was heated at 60''C for 45 minutes, then allowed to cool and partitioned between 

20 ether and water. The aqueous layer was separated and adjusted to pH7 xrith IM hydrochloric 
acid. The resulting precipitate was collected by filtration, washed with water and ether, and 
dried under vacuum. The solid was dissolved in methylene chloride/methanol and 2.8M 
ethereal hydrogen chloride (1ml) was added. The volatiles were removed by eviration, the 
solid was triturated with ether, collected by filtration and dried under vacuum to give 4-(5- 

25 amino8ulphonyloxiadol-3-yl)-^methoxy-7-(2-(2-methoxyethozy)ethoxy)quinazoline 
hydrochloride (106mg, 50%). 

'H NMR Spectrum: (DMSOd., CF,CO,D) 3.26(s, 3H); 3.49(m. 2H); 3.64(m, 2H); 3.86(br s, 
2H); 3.91(s, 3H); 4.34(m, 2H); 7.10(d, IH); 7.31(s, IH); 7.59(d, IH); 7.71(s, IH); 8.09(s, IH); 
8,71(s, IH) 
30 MS-ESl:489(MHr 

Elemental analysis: Found C S1.4 H 4.9 N 10.8 
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CnH„N«0,S 0.7H^ 0.4SHC1 Requires C Sl.l H S.03 N 10.8% 
Eiamiile 76 

A soluticm of S-ti|4sfimethylainmosulphonyloxiiuiole (2S6iiig, LOTminol), 
5 (prepared as desoibed for the staiting material in Example 73), in DMF (3ral) was added to a 
suspension of sodium hydride (43mg, I.07mmol, prewashed with pentane) in DMF (2nil). 
The mixture was stined for 30 minutes at ambient temperature and 4-cfalon)^methoxy-7-(3- 
morpholin(q)ropoxy)qiunazoline (120mg, 0.36nimol), (pnpsatd as described for the starting 
material in Example S), was added. The mixture was heated at 6S*C for 1 hour, then allowed 
10 to cool and partitioned between ether and water. The aqueous layer was separated and was 
adjusted to pH8 with IM hydrochlmic add. The aqueous layer was extracted with methylene 
chloride, the organic extracts were combined, washed with brine, dried (MgS04) and the 
solvent removed by evaporation. The residue was purified by column chromatogn^hy eluting 
with methylene chloride/methanol (94/6). The purified product was dissolved in methylene 
IS chloride/methanoi (3/1) and 2.8M ethoeal hydiogoi chloride (1ml) was added. The volatiles 
were removed by evaporation, the residue was triturated with ether, collected by filtration and 
dried under vacuum to give 4KS-IlUi-dimethyIamfaiosulphonyloxfaidol<>3-yl)^cthoxy-7- 
(3-morphoiinopropoxy)quinazoline hydrochloride (I09mg, 48%). 
'H NMR Spectrum: (DMSOd., CFjCOjD) 2.3-2.4(m, 2H); 2.5 l(s, 6H); 3.1-3.2(m. 2H); 3.3- 



20 3.4(m. 2H); 3.6(d, 2H); 3.73(t, 2H); 3.92(s, 3H); 4.05(d, 2H); 4J3(t. 2H); 7.17(d, IH); 7.3(s, 
IH); 7.46(d. IH); 7.83(br s, IH); 7.98(s. IH); 8.67(s, IH) 
MS -EI: 541 [M.r 



25 0. nether 
Example 77 

The following illustrate representative pharmaceutical dosage forms containing the 
compound of formula I, or a phaimaceutically acceptable salt thereof (hereafter compound X), 
30 for therapeutic or prophylactic use in humans: 



Elemental analysis: 
C»H)|N,0,S l.SH,0 1.5HC1 



Requires C 50.4 H 5.9 N 11.0% 



Found 



C 50.3 H 5.9 N 10.9 
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(a) Tablet I migAablet 

Compound X 100 

Lactose Ph.Eur • 182.75 

Croscarmellose sodium 12.0 

5 Maize starch paste (5% w/v paste) 2.25 

Magnesium steante 3.0 

(b) JablsUI mg/tablet 
Compound X 50 

10 Lactose PIlEut 223.75 

Croscannellose sodium 6.0 

Maize starch * 15.0 

Polyvinylpyrrolidone <5% w/v paste) 2.25 

Magnesium stearate 3.0 

15 

(c) Tablet 111 mcAablet 

Compound X 1.0 

Lactose Ph.Eur 93.25 

Croscarmellose sodium 4.0 

20 Maize starch paste (5% wAr paste) 0.75 

Magnesium stearate 1 .0 

(d) Capsule mg/cansule 

Compound X 10 

Lactose Ph.Eur 488.5 

25 Magnesium stearate 1 .5 

(c) Injection 1 (5QffiR/ml) 

Compound X 5.0% w/v 

IN Sodium hydroxide solution 15.0% v/v 

30 0. 1 N Hydrochloric acid 

(to adjust pH to 7.6) 
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Polyethy lene glycol 400 4.5% w/v 

Water for injection to 100% 

(0 Injection ^1 lOme/mn 

5 Compound X „ I .o% w/v 

Sodium phosphate BP 3.6«^ 

O.IN Sodium hydroxide solution. 15.0% v/v 

Water for injection to 100% 

lb (g) foiwtiftnffl f Ime/ml.buffeied to nHfi^ 

Compound X 0.1% w/v 

Sodium phosphate BP 2.26% w/v 

Citric acid 0J8%w/v 

Polyethylene glycol 400 2.5% w/v 

IS Water for injection to 100% 



tiss& 

The above formulations may be obtained by conventionai procedures well known in 
the pharmaceutical art The tablets (a)-(c) may be enteric coated by conventional means, for 
20 example to provide a coating of cellulose acetate phthalate. 
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CLAIMS 

1. A con^und of the fonnula I: 



5 




10 . a) 

[\^ierein: 

lepresents hydroxy* halogeno, C|.3alkyU C,.,alkoxy, C,.3aIkanoyIoxy» trifluoromethyl, cyano, 
amino* nitro, Q^alkanoyl, C,^alkanoylamino, C,^alkoxycarbonyl, CMalkylthio, C|. 

IS 4all9lsulphinyl, CMalkylsulphonyl, caibamoyl, H*CMalkylcarbamoyl, N>N-di(C|, 
4alkyl)carbamoyl, aminosulphonyl, N-Ci^alkylaminosulphonyl, N.N-di(C, 
4alkyl)aminosuIphonyI, CMalkylsulphonylamino, or a group wherein X' represents a 
direct bond, Cj4alkanoyl, -CONR'R*-, -SOjNR^R*- or -SO^R'- (wherein R^ and K\ each 
independently represents hydrogen or C,.2alkyl and R^, R' and R^ each independently represents 

20 C|.4alkyl and wherein R^ is linked to K\ R' or R^ and R^ represents phenyl or a 5 or 6- 

membered heterocyclic group with one or two heteroatoms, selected independently from 0> S 
and N, whidi heterocyclic group may be saturated or unsaturated and ^duch phenyl or 
heterocyclic group may bear one or two substituents selected from hydroxy, halogeno, C,. 
3alkyU Ct.^alkoxy, C,.3alkanoyloxy, trifluoromethyl, cyano, amino, nitro and C,. 

25 4alkoxycarbonyl; 

n is an integer from 0 to 4; 

R' represents hydrogen, CMalkyl, C^alkoxymethyl, di(C,^alkoxy)methyl or 
Ci^alkanoyl; 

m is an integer from 0 to 4; and 
30 R^ represents hydroxy, halogeno, nitro, trifluoromethyl, C,,jalkyl, cyano^ amino or R'^^ 
[wherein X' represents -0-, -CHj-, -S-, -SO-, -SOj-. -NR^'CO-, -CONR'^-, -SOjNR*'-, - 
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NR"SO,- or -MR'*, (wherein R", R«. R» R»< and R" each independently represents 
hydrogen, C,^kyl or CualkoxyCi^kylX or X' represents a direct bond, and R" is selected 
from one of the following seventeen gro^»: 

1) hydrogen or C,.,alkyi which may be unsubstituted or which may be substituted with one or 
more groups selected from hydroxy, fluoro and amino; 

2) C,.,aIkylX'COR" (wherein X* represents -O- or -NR"- (in which R" represents hydrogen. 
C,.,aikyl or C,.,alkoxyC^kyl) and R'* represents C,.,alkyl. -NR"R'»- or-OR»- (wherein R», 
R" and R" which may be tfie same or different each represents hydrogen. C,.,alkyl or C,. 
,alkoxyC,^kyl)); 

3) C,.,alkylXV (whereui X* represents -0-, -S-..-SO-, -SO,-, -OCO-. -NR»CO-, -CONR"-, - 
SO^".. .NR«SO,- or -NR"- (wherein R» R". R". R« and R« each independenUy 
represents hydrogen, C,.,alkyl or C,.,alkoxyC,.,alkyl) and R" represents hydrogen. C,.,alkyl. 
cydopentyi. cyclohexyl or a S or 6 membered saturated heterocyclic group with one or two 
heteroatoms, selected independently from O, S and N. which C|.,alkyl group may bear one or 
two substituents selected from oxo, hydroxy, halogeno and C.^oxy and which cyclic group 
may bear one or two substituents selected from oxo, hydroxy, halogeno, CMalkyI, C,. 
4hydroxyalkyl and C.^alkoxy); 

4) C,.,alkylX*C,.^kylX'R" (wherein X' and X* which may be the same or different are each - 
0-, -S-. -SO-. -SO,-. -NR»CO-. -CONR».. -SOaNR"-. .NR"SOr or -NR«. (wherein R». R» 
R*. R" and R" each independently represents hydrogen. C,.,alkyl or C,.,alkoxyC,.,alkyl) and 
R" represents hydrogen or C,.,alkyl); 

5) C,.,aIkylR" (wherein R" is a S or 6 membered saturated heterocyclic group with one or 
two heteroatoms. selected independenUy from O. S and N. which heterocyclic group may bear 
one or two substituents selected from oxo. hydroxy, halogeno. C.^kyl. CMhydroxyalkyl and 
CMalkoxy); 

6) C,.,aikenylR" (wherein R" is as defined herein); 

7) C,.,alkynylR" (wherein R" is as defined herein); 

8) R** (wherein R^ represents a pyridone group, a phenyl group or a 5 or 6-membered 
aromatic heterocyclic group with I to 3 heteroatoms selected from O. N and S, which 
pyridone, phenyl or heterocyclic group may carry up to 5 substituents selected from hydroxy, 
halogeno. amino. C.^alkyl. C.^lkoxy, C.^ydroxyalkyl, CMaminoalkyl. C.^alkylamino. C,. 
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4hydroxyalkoxy. carboxy. cyano, -CONR"R" and -NR'^COR" (wherein R", R" and R", 
which may be the same or different, each represents hydrogen. Ci^kyl or C,.,alkoxyC2. 
,alkyl)); 

9) C,.,alkyiR'* (wherein R" is as defined herein); 
5 10) C2.,alkenylR** (wherein R"^ is as defined herein); 

1 1) Cj.jalkynylR'* (wherein R^ is as defined herein); 

12) C,.,alkylX'R»* (wherein X' represents -0-. -S-, -SO-, -SO,-. -NR"CO-. -CONR*-. - 
SOaNR*'.. .NR«SO,. or -NR*»- (wherein R» R^ R*', R« and R« each independently 
represents hydrogen. C,.,alkyl or C,.,alkoxyCVjalkyi) and is as defined herein); 

10 13) C,.,alkenylX*R'* (wherein X* represents -0-, -S-. -SO-, -SOj-. .NR**CO-. -CONR*"-, - 
SPiNR'*-, .NR*»SO,- or -NR^- (wherein R**. K*\ R-. R« and R« each independenUy 
represents hydrogen, C,oalkyl or C,.,alkoxyC2.,alkyl) and R^ is as defined herein); 

14) Cj.jalkynylX^'* (wherein represents -0-, -S-, -SO-, -SO,-, -NR*»CO-, -CONR*'-. - 
SO^NR".. -NR«SO,- or -MR"- (wherein R". R», R". R« and R« each independently 

15 represents hydrogen. C,.,alkyl or C,.,alkoxyC,.,aikyl) and R^ is as defined herem); 

15) C,oalkylX">C,.,alkylR»* (wherein X'* represents -0-. -S-. -SO-, -SO,-. -NR**CO-, - 
CONR**.. -SO^NR**-, -NR^SO,. or -NR»- (wherein R»*, R", R^ R" and R» each 
independenUy represents hydrogen, C,.,alkyl or C,.,alkoxyC,.,alkyl) and R** is as defined 
herein); 

20 16) R*' (wherein R'' is as defined herein); and 

17) C,.,allcylX"C,.,alkylR" (wherein X"» and R" are as defined herein)]; 
and salts thereofl 

2. A compound as claimed in claim 1 wherein R' is hydrogen. 

25 

3. A compound as claimed in claim I or claim 2 wherein R' is halogeno, 
trifluoromethyl, cyano, nitro, C,.,alkanoyl. C,.,alkoxycarbonyl, C,.,alkylsulphinyl, C,. 
,alkylsulphonyl, carbamoyl, M-C, jalkylcarbamoyi, H.M-di(C,.,alkyl)carbamoyl, 
aminosulphonyl, £i-C,.)alkylaminosulphonyl. M,N-di(C,.jalkyl)aminosulphonyl, or a group 

30 R'X' (wherein X' is as defined in claim 1 and R* represents phenyl or a 5 or 6-membered 
heterocyclic group with one or two heteroatoms, selected independently from O, S and N, of 
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which at least one is N, Miiich heterocyclic group may be saturated or unsaturated and whidi 
phenyl or heterocyclic group may bear one or two substituents selected fiom hydroxy, 
halogeno, C,.3alkyl, C,.,alkoxy, C,.2aUcanoyloxy, tiifluoromethyl. cyano« amino, nitro and C,. 
4aIkoxycarfaonyl). 

S 

4. A compound as claimed in any one ofthe preceding claims wherein is 
hydroxy, halogeno, nitro, trifluoromethyl, CV,alkyl, cyano, amino or R"*X' [wherein X' is as 
defined in claim 1 and R'' is selected from one of the following fifteen groups: 

1) C,.,alkyl which may be unsubstituted or substituted with one or more fluorine atoms, or Cj. 
10 ,alkyl which may be unsubstituted or substituted with one or two groups selected from 

hydroxy and amino; 

2) 2K3,3-dimethylureido)ethyl, 3-(3,3-dimethylureido)propyl, 2-(3-methylureido)ethyi, 3-(3- 
methylureido)propyl. 2^doethyl, 3-ureidopropyl, 2-(i4J4^methylcarbamoyloKy)ethyI, 3- 
(£ji^-dimethyicarbamoyloxy)propyl, 2-^-methylcarbamoyloxy)ethyl, 3-04- 

15 methylcarbamoyloxy)propyl, 2-(carbamoyloxy)ethyl, 3-<carbamoyloxy)piopyl: 

3) C,jalkylX^R" (wherein X* is as defined in claim 1 and R^' is a group selected from C,. 
^alkyl, cyclopentyl, cyclohexyl, pyrrolidinyl and piperidinyl which group is linked to X* 
through a carbon atom and which C,.,alkyl group may bear one or two substituents selected 
from hydroxy, halogeno and C,.,alkoxy and which cyclopemyl, cyclohexyl, pyrrolidinyl or 

20 piperidinyl group may carry one substituent selected from oxo, hydroxy, halogeno, C,.2atkyl. 
C,^ydroxyalkyl and Ci^koxy): 

4) CtjalkylX'CjjalkyDrtl" (wherein X» and X» are as defined in claim 1 and R" represents 
hydrogen or C,.2alkyl); 

5) C,.,alkylR« (wherein R" is a group selected from pyrrolidinyl, piperazinyl, piperidinyl, 
25 i,3-dioxolan-2-yl, l,3-dioxan-2-yl, l,3-dithiolan-2-yl and l,3-dithian-2-yl, which group is 

linked to C, ^alkyl through a carbon atom and which group may cany one substituent selected 
fiom oxo. hydroxy, halogeno. C,.^l. Cj^hydroxyalkyl and C,^oxy) or Cj.,alkylR" 
(wherein R" Is a group selected fiom morphoUno. thiomorpholino, piperidino, piperazin-1 -yl 
and pyrrolidin-l-yl which group may carry one substituent selected ftora oxo, hydroxy, 
30 halogeno, C,.jalkyl, C,.,hydroxyalkyl and C,.,alkoxy); 

6) R" (wherein R" is as defined in claim 1); 
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7) C,.4alkylR^ (wherein R** is as defined in claim 1); 

8) l-R^ut-2-en-4-yI (wherein R^ is as defined in claim 1); 

9) l-R'*but-2-yn-4-yl (wherein R** is as defined in claim 1 ); 

. 1 0) C,.,alIcylX'R^ (wherein and R^ are as defined in claim 1 ); 
5 1 1) l-(R'*X')but-2-en-4-yl (wherein X' and R'* are as defined in claim 1); 

12) l<<R^X*)but-2>yn^yl (wherein X* and R" are as defined in claim 1); 

13) ethyDC'methylR^ (wherein X'* and R^ are as defined in claim 1 ); 

14) R" (wherein R" is as defined in claim 1); and 

15) ethylX"*methylR" (wherein X"* and R" are as defined in claim 1 )]. 

0 

S. A compound as claimed in claim 1 of the fonnula la: 



IS 




H 



20 

aa) 



[wherein: 

R', R' and n are as defined in claim 1; . 

2S R** represents hydrogen, hydroxy, methoxy, amino, nitro or halogeno; 

R^ represents hydrogen, hydroxy, halogeno, cyano, nitro, trifluoromethyl, C,.,aUcyl, C,. 
jalkoxy, C, ^alkylthio, -NR'Tl'*- (wherein R" and R^ which may be the same or different, 
each represents hydrogen or C,.,alkyl) or R'^CH,) JC*' (wherein R** is a S or 6 membered 
saturated heterocyclic group with one or two heteroatoms, selected independently from O, S 

30 and N, which heterocyclic group may bear one or two substituents selected fiom oxo, 

hydroxy, halogeno, C^alkyl, C,^hydroxyalkyl and C,aalkoxy, za is an integer fiom 0 to 4 and 
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X** represents a direct bond, -O-; -CHj-, -S-, -SO-. -SO,-, -NR^O-, -CONR'*-. -SO,NR"'-, - 
NR'^Sp,- or -NR"-- (ivfaerein R* R"*, R' '\ R"» and R"« each independendy represents 
hydrogen, C,.,aikyl or C,.,aIIcoxyC^,alkyl)); 

X" represents -0-. -CH,-. -S-. -SO-, -SO,-. -NR'*^0-, -CONR'N -SO,NR"*-, -NR'"SO,- or 
5 -MR*- (wherein R'^ R'^ R'^ R"» and R* each independenUy represents hydrogen, C,. 
,alkyl or C,.,alkoxyC,.jalkyi) or X" represents a direct bond; 
R** is selected from one of the following seventem groups: 

1) hydrogen or C,.,alkyl which may be unsubstitiHed or which may be substituted with one or 
more groups selected fiom hydroxy, fluoro and amino; 
10 2) C,.,alkylX»TOR»«» (wherein X" represents -O- or -MR"*- (in which R^ represents 

hydrogen, C,.,alkyl or C,., alkoxyC,.,alkyl) and R"* represents C,.,alkyl, -NR^'R"-- or -OR"*- 
(wherein R^ and R"* which may be the same or different each represents hydrogen, C,. 
,alkyl or C,.,aIkoxyC,.,alkyl)); 

3) C,.jalkylX*'R"» (wherein X** represents -O-, -S-, -SO-, -SO,-, -0C0-, -NR»*CO-, - 
15 CONR»»., -SOjNR"'., .NR»*SO,. or -NR**- (wherein R»»*, R»*, R»", R* and R»» each 

independently represents hydrogen, Cj^alkyl or C,.,alkoxyCj.jaIkyl) and R*** represents 
hydrogen, C,.jalkyl. cyclopentyl, cyclohexyl or a 5 or 6 membcred sanirated heterocyclic 
group with one or two heleroatoms, selected independently from O, S and N. which C,.,alkyl 
group may bear one or two substituents selected from oxo, hydroxy, halogeno and C^alkoxy 
20 and which cycUc group may bear one or two substituents selected from oxo, hydroxy, 
halogeno, C.^alkyl, CMhydroxyaUcyl and CMalkoxy); 

4) C,^kylX*C,.,alkylX*'R"' (wherein X*- and X* which may be the same or different are 
each -0-. -S-, -SO-, -SO,-, .NR"*CO.. -CONR'\ -SO,NR»*., -NR^'SO,- or -NR***- 
(wherein R»". R'^ R»^ R^** and R»' each independently represents hydrogen. C,.,alkyl or C,. 

. 25 ,alkoxyC„alkyl) and R"* represents hydrogen or C,.,alkyl); 

5) Cj.jalkylR'*' (wherein R**" is a 5 or 6 membered saturated heterocyclic group with one or 
two heteroatoms, selected independently fiom O, S and N, which heterocyclic group may bear 
one or two substituents selected fiom oxo, hydroxy, halogeno, C^alkyl, CMhydroxyalkyl and 
CMalkoxy); 

30 6) C,.,alkcnylR'** (wherein R** is as defined herein); 
7) C,.,alkynyIR"* (wherein R'^ is as defined herein); 
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8) R'** (w^ierein R"* represents a pyridone groitp, a phoiyl group or a 5 or 6-menibered 
amnatic heterocyclic groiq) with 1 to 3 heteroatoms selected fiom O, N and S, ntUdi 
pyridone, phenyl or heterocyclic group may cany up to S substttunits selected fiom hydroxy, 
halogeno, amino, Cmall^l, C,.4alkoxy, Ci^hydroxyalkyi, Ci^aminoalkyl, C^alkylainino, C,. 

5 «hydroxyalkoxy. carboxy, cyano, -CONR^R"* and -NR*^OR*" (wherein R'^ R* R** and 
R***, which inay be the same or different, each represents hydrogen, C|.4alkyl or C,.,alkoxyC2. 
,alkyl)); 

9) Ci.jaUcylR''' (wherein R'^ is as defined herein); 

10) C^-salkenylR"' (wherein R'^ is as defined herein): 
10 1 1) Ci.,alkynylR"' (wherein R*^* is as defined herein); 

12) C,.,alkylX"R"* (wherein X^' represents -0-, -S-, -SO-. -SO,-, -NR«^X)-, -CONR**"-, - 
SO^R***-. -NR**^0,- or -NR^- (whereui R^. R"*. R-^, R*" and R*^ each independenUy 
rqiresents hydrogen, CDall^l or C,.,alkoxyC2jalkyl) and R^ is as defined heron); 

13) C^,alkenylX^"* (wherein X"* represents -0-, -S-, -SO-, -SO,-, -NR*"CO-, -CONR^-, - 
15 SO,NR**-, -NR*^,- or -NR'"- (wherein R**, R*^. R**, R** and R*" each independently 

represents hydrogen, C,.,alkyl or C,.,alkoxyC3.,alkyl) and R'^ is as defined herein); 

14) C,.5aUcynylX^"' (wherein X* represents -0-, -S-. -SO-, -SO,-, -NR"^0-, -CONR***-. - 
SO,NR**»-, -NR*^0,- or -MR***- (wherein R**, R*^ R***, R*^ and R*** each independenUy 
represents hydrogen, Cuall^l or C,^aikoxyC24alkyl) and R'^* is as defined herein); 

20 1 5) C,.,alkylX'"X:,.,alkylR"* (wherein X"* represents -0-. -S-, -SO-, -SO,-, -NR^'CO-. - 
CONR*"-. -SO,NR'^-, -NR*^0,- or -NR"»- (wherem R"*, R*^, R**. R*" and R"* each 
mdependently represents hydrogen, C^alkyl or C,.)alkoxyC^3alkyl) and R'^* is as defined 
herein); 

16) R^ (wherein is as defined herein); and 
25 17) C,.,alkylX"^,.,alkylR"' (wherein X'* and R*^ are as defined herein)]; 
and salts thereof. 

6. A compound as claimed in claim S wherem R' is hydrogen. 

30 7. A compound as claimed in claim 5 or claim 6 wherein R' is halogeno, 

trifluoromethyl, cyano, nitro, Cj.jalkanoyi, C,.)alkoxycaibonyl, C|.,alkylsulphinyl, C,. 



W097M2187 



- 151- 



PCT/GB97/01211 



jalkylsulphonyl, carbamoyl. M-Cwalkylcarbamoyl, liH-<ii(C,.jalkyl)caibainoyl, 
aminosulphonyl. H-C|.)alkylaininosulphonyi, tUi'di(C,.,allcyl)ainino5ulplionyl. or a group 
R^' (whcfein X' is as ddined in claim I and R* iqnesents phenyl or a 5 or 6-membered 
hetoocyclic group with one or two heteroaloms, selected indqiendently from O, S and N, of 
Miiich at least one is N. which heterocyclic group may be saturated or unsaturated and w^iich 
phenyl or heterocyclic group may bear one or two substituents selected from l^droxy, 
halogeno, C,.2aUcyl. C,^oxy, C.^kanoyloxy. trifluoromethyl, cyano. amino, nitro and C,. 
4alkoxycaibonyl). 

8. A compound as claimed in any one of claims 5 to 7 wherein R** is hydrogen. 

9. A compound as claimed in any one of claims 5 to 8 wherein R^ is hydrogen, 
hydroxy, cyano, nitro. trifluoromethyl, methyl, ethyl, methoxy. ethoxy, or K^iCH^^ 
(wherein R«* is a group selected from pyirolidinyl. pipeiazinyl, piperidinyl. motpholino and 
thiomorphoUno which group may cany one or two substituents selected from oxo, hydroxy, 
halogeno, C,^kyl, Cj^hydroxyalkyl and C,.,alltoxy, X** is -O-, -S-, -NR«W-, -NR"^0,- 
(wfaerein R*" and R"* each independently represents hydrogen or C,.,alkyl) or NH and za is an 
integer from 1 to 3). 

10. A compound as claimed in any one of claims 5 to 9 wherein X'* is -0-, -S-, - 
NR'*X:o., .NR"'SO,- (wherein R"« and R"« each independently represents hydrogen or C,. 
,alkyl)orNH. 

1 1. A compound as claimed in any one of claims 5 to 10 wherein R** is selected from 
one of the following fifteen groups: 

1 ) C,.,alkyl which may be unsubstituted or substituted with one or more fluorine atoms, or C,. 
jalky I which may be unsubstituted or substituted with one or two groups selected from 
hydroxy and amino; 

2) 2-(3.3-duncihylureido)ethyl, 3-(33-dunethylureldo)propyl, 2^-methylureido)ethyl, 3-(3- 
methylureido)propyl, 2.ureidoethyl. 3-ureidopropyI, 2-(NJi-<liniethylcarbamoyloxy)ethyl, 3- 
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(N^-diinethyicarbanioyloxy)propyl, 2-(H-methylcarbainoyIoxy)ediyl, 3-Qi- 
methylcaiiianioyloxy)propyl, 2-(carbamoyIoxy)etfiyl, 3Kcarbamoyloxy)proi^l; 

3) C,.,aUcylX**R^ (wherein X*' is as defined in daim S and is a group selected from C,. 
2alkyl, cyclopentyl, cydohocyi, pynolidinyl and piperidinyl which group is linked to X** 

S through a carbon atom and which C,.2alkyl groiq> may bear one or two substituents selected 
fran hydroxy, halogeno and C|.2aUcoxy and which cyclopentyi, cyclobexyi, pyrrolidinyl or 
piperidinyl group may cany one substituent selected from oxo. hydroxy, halogeno, C|.2alkyl, 
Ci^ydroj^alkyl and C,.,alkoxy): 

4) C,.,alkylX*^:,.,alkyiX^*>' (wherein X* and X* arc as defined in claim 5 and R** 
10 represents hydrogen or C|.}alkyl); 

5) C,.2alkylR'^ (wherein R^ is a group selected fiom pyrrolidinyl, piperazinyl, piperidinyl, 
l,3-dioxoian-2-yl, M-dioxanr2-yl, l,3-dithiolan-2-yl and 13-dithian-2-yl, which group is 
liidced to C,.3alkyl through a carbon atom and which groi^ may cany one substituent selected 
from oxo. hydroxy, halogeno, C,^all^I, C,^ydroxyallcyl' and Ci^koxy) or Ci-i^dkylR*^ 

IS (wherein R*** is a group selected from morpholmo, thiomorpholino, piperidino, pipeiazin-l-yl 
and pyrrolidin>l-yl which group may cany one subsdtuent selected fiom oxo, hydroxy, 
halogeno, C^^alkyl, C,.2hydroxyallcyl and C,.2alkoxy); 

6) R"* (wherein R"' b as defined in claim 5); 

7) C^alkylR"* (wherein R'^' is as defined in claim 5); 

20 8) l.R>'*but-2-en-4-yl (wherein R'^' is as defined in claim S); 

9) l>R"*but-2-yn-4-yl (wherein R^'* is as defined in claim S); 

10) C,.,alkylX'*R''* (wherein X'* and R''* are as defined in claim 5); 

1 1) l-(R"'X*)but.2-en-4-yl (wherein X^ and R"* are as defined in claim 5); 

12) l-(R"'X^)but-2-yn-4-yl (wherein X* and R"' are as defined in claim 5); 
25 13) ethylX'^'mcthylR"' (wherein X'"* and R"* are as defined in claim 5); 

14) R^ (wherein R^ is as defined in claim 5); and 

15) ethylX'°^ethylR^ (wherein X'** and R'** are as defined in daim 5). 



30 



12. A compound as claimed in claim 5 of the formula lb: 
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H 



(lb) 

[vAnucan: 

R"* represents hydrogen; 

R* represents halogeno, trifluoromethyl, cyano. nitro, C^,aikanoyl. C,.,aIkoxycarbonyl, C,. 
jallcylsulphinyl, C,.,alkyIsulphonyl, caibamoyl, li-C,.iaIkylcarbainoyI,liIi-<Ii(C,. 
,alkyl)carbamoyl, anunosulphonyl.H'<^,.3alkyIainiiK)sulplK>nyi,HIl 
,alkyl)aiiufiosu]phonyI. or a group R«X» (wherein X» rqiresents a direct bond. C,^alkanoyl, - 
CONR'^".. .SO^R*R'*. or -SO^"*- (wheieui R'* and R*. each independendy represents 
hydrogen and R*. R"* and R'» each independently represents C,.,alkyl and wherein is 
linked to R*. R'* or R"") and R* represents pyrrolidinyl, piperazinyi. piperidinyl. 
morpholino, thiomoipholino, imidazolyl or triazolyi which heterocyclic group is linked to X^' 
via a nitrogen atom and which heterocyclic group may bear one or two substituents selected 
from hydroxy, halogeno. C,.^l. C,.^oxy, C,.,alkanoyloxy, trifluoromethyl. cyano. 
amino, nitro and CMalkoxycarbonyl); 
nb is an integer from 0 to 2; 
R* represents hydrogen; 

R* represents represents hydrogen, hydroxy, cyano, nitro. trifluoromethyl. methyl, methoxy 
or a group R'^CCHJ^* (wherein R'* represents a group selected from pyrrolidinyl. 
piperazinyi, piperidinyl, morpholino and thiomoipholino which group may carry one or two 
substituents selected from oxo. hydroxy, halogeno. C,.^kyl. C,.,hydroxyalkyl and C,.,alkoxy. 
zb is an integer from 1 to 3 and X*^ represents -O- or -NR'^CO- (wherein R"^ represents 
hydrogen or C,.]alkyl)); 
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X'^ represents -O- or -NR'^^'CO- (wherein R*^ represents hydrogen or C|.2alkyl); and 
represents methyl, ethyl, trifluoromethyl, 2,2;2-trifIuoroethyU 2-hydroxyethyl, 3- 
hydfoxypropyU 2-metfaoxyethyl, 3-methoxypropyl, 2-(methylsulphinyl)ethyl, 2- 
(mcthylsulphonyl)ethyl, 2-Q^I,N•dimethylsulphamoyl)ethyl, 2-(N-methylsulphamoyl)ethyI, 2- 

S sulphamoylethyl, 2-(H>N-dimethylamino)ethyi, 3*(N^-dimethylamino)propyl, 2- 

morpholino^yU 3*niorpholinopropyU 2*piperidinoethyl, 3-piperidinopropyl, 2-(piperaztn-l- 
yl)ethyl, 3-(piperazin*l-yl)proi^l, 2-^yrTolidin-l-yl)ethyU 3-(pyrTolidin-l-yl)propyl, (13- 
dioxolan-2-yl)methyl, 2-(1.3-dioxolan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyU 2-<2* 
hydroxyethylanuno)ethyU 3-(2-methoxycthylamino)propyl, 3-(2-hydroxyethylamino)propyl, 

10 2*methylthiazoI-4-ylmethyI, 2-acetamidothiazol-4-ylmethyl, l-methylimidazol-2-ylmethyl, 2- 
(imidazol-l-yl)ethyI, 2-(l,2.3-triazoM-yI)ethyK 2-(l A3-tria2ol-2.yI)ethyl, 2-(U,4.triazoM- 
yl)ethyl. 2-(l A4-triazol-4-yl)ethyl, 4-pyridylmcthyU 2-(4-pyridyl)cthyl, 3-(4-pyridyl)propyl 
2-(4-pyridyIoxy)ethyl, 2-(4-pyridylammo)ethyU 2-(4-oxo-U4-dihydro-1-pyridyl)ethyl, 2- 
thiomorpholinoediyU 3-thiomorpholtnopropyl» 2-(2-methoxyethoxy)ethyU 2-(4- 

15 methylpiperazin-l«yl)ethyl, 3-(4*inethylpiperazin-l-yl)propyl, 3-(niethylsulphinyl)propyl, 3* 
(methylsulphonyl)propyl, 2-(2-methylimidazol-l-yl)ethyU 2-(5-mcthyl-l,2,4*tria20H- 
yl)ethyU morpholino, 2-(Qi-<l-inethylimi(lazDl-4-ylsuIphonyI)-N*niethyl)amino)ethy 2-((hl- 
(3-morphoIinopropylsulphonyl)-N-methyl)amino)ethyl, 2-((N-methyl-N-4- 
pyridyl)amino)ethyl or 3-(4-oxidomorpholino)propyl;] 

20 and salts thereof. 

13. A compound as claimed in claim 1 selected fiom: 
6,7-dimethoxy-4-(6-fluorooxindol*3-yl)quinazoline, 
6,7-dimethoxy*4-(oxindoI-3-yl)quinazoline, 

25 7-(2-raethoxyethoxy)-4-<oxindol-3-yl)quina2oUnc, 

4-(5-bromooxindol-3-yl)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
4-(5-hydroxyoxindolO-yl)-6-methoxy-7-(3-morpholinopropoxy)quiriazoline, 
6-methoxy-7-(3-morpholinopropoxy)-4-(6-trifluoroniethyloxindolO*yl)quiriazoli^^^ 
4-(5-aminosulponyloxindol-3*yl)-6*methoxy-7-(2*methoxyethoxy)quinazoIine, 

30 4-(5-cyanooxindol-3-yl)-7-(3-morpholinopropoxy)quinazolinc, 

6-methoxy-7*(2-(2-methoxyethoxy)ethoxy)-4-(oxindoU3-yl)quinazolineand 
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4KS-aminosu]phonyloxiiidol.3-yl)-6-methoxy-7-(2K2-iiiethoxyethoxy 
and salts thereof. 

14. A compound as daimed in claim 1 selected fiom: 

5 4-(5-fluorooxindoI-3-yl)-6-methoxy-7-<3-moipholinopropoxy)quina2oline, 

4K5-fluorooxindol-3-yl)-6-methoxy-7-(2-mcthoxyethoxy)quinaaoline, 

4-<5-cyanooxindolO-yl)-7K2Kimidazol-l-yl)ethoxy)-6-methoxyquinazolineand 

7<<3-moipholinopropoxy)-4-(6-trifluoiomethyloxindol-3-yl)quinazoline 
and salts thereof. 

10 

15. A compound as claimed in claim 1 selected from: 

4-(6-fluorooxindol-3-yl)-6-mcthoxy-7-(3-morpholinopropoxy)quina2oline, 

6-methoxy-7-(2-methoxyedioxy)-4-<oxindol-3-yl)quinazoUneand 

6-methoxy-7-(3-morpholinopn>poxy)-4-<oxindol-3-yl)quinazoline 
15 and salts thereof 



16. A compound as claimed in any one of the preceding claims in the form of a 
pharmaceutically acceptable salt 

1 7. A process for the preparation of a compound of formula I or salt thereof (as 
defined in claim 1) which comprises: 

(a) the reaction ofa compound ofthe formula in: 



25 




30 



ail) 



wo 97/42187 PCT/GB97/0i211 
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(wherein and m are as defined in claim 1 and is a displaceable moiety), with a compound 
ofthefonnulalV: 



5 




(IV) 



1 0 (wherein K\ aiul n are as defined in claim 1 ) vrtiereby to obtain compounds of the fomiula I 
and sahs thereof; 

(b) the deprotection of a compound of formula V: 




(V) 

20 

(wherein R^ R\ n and m are as defined in claim 1 and represents a protecting group); 
(c) for the preparation of compoimds of formula I and salts thereof wherein R' is hydrogen, 
the reduction and cyclisatton of a compound of formula VI: 



wo 97/42187 
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(wherein K\ R\ m and n are as defined in claim 1 and Y represents cyano, cartwxy or 
5 C,^alkoxycaibonyl); 

(d) for the preparation of compounds of fonnula I and salts thereof wiierein at least one of the 
groups is hydroxy the deptotecUon of a compound of formula VII: 




(wherein R* , R*. R\ n and m are as defined in claim I , represents a phenolic hydroxy 
protecting group and pi is an integer from 1 to 4 equal to the number of protected hydroxy 
groups and such that n-pl is equal to the number of R' substituents which are not protected 
IS hydro]^); 

(e) for the preparation of those compounds of formula 1 and salts thereof wherein at least one 
R' is R"X' wherein R'» is as defined in claim 1 and X* is -O-. -S-, -SO,-, -CONR"-. -SOjNR"- 
or -NR"- (wherein R", R" and R" each independenUy represents hydrogen, C,.,alkyl or C,. 
jalkoxyCi.jalkyl), the reaction, of a compound of the formula Vni: 



W097/42i>7 
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(vm) 

5 (whndn R^R^R^n and X* are as defined in claim land sis an mtegerfixm 
compound of formula IX: 

R".L' (K) 

10 (vt^ereb R"* is as defined in claim 1 and L' is as herein defined); 

(f) for the preparation of compounds of fonnula I and salts thereof wherein at least one R' is 
R'^X' wherein R" is as defined in claim 1 and X' is -O-. -S-, or -NR"- (wherem R" represents 
hydrogen, C,.,alkyl or C,.,alkoxyC2.)alkyl), the reaction of a compound of the formula X: 




20 



with a conqmimd of the formula XI: 



R"-X'-H 



(X) 
(XI) 
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(wherein L' and s are as defined herein and R'. R^ K\ R'*, n. and X'are all as defined in claim 

1); 

(g) for the preparation of compounds of fonnula I and salts thereof wherein at least one R^ is 
5 R'^X' wherem X» is as defined in claim 1 and R" is CLjalkylR**, (wherein R*' is selected from 
one of the following six groups: 

1) X"C,.jalkyl (wherein X" represents -0-, -S-, -SO,-, -NR**CO- or -NR"SO,- (wherein R" 
and R" which may be the same or different are each hydrogen. C,.,alkyl or C,.,alkoxyC2. 
jalkyl): 

10 2) NR*V» (wherein R*» and R^whichmay be the same or difletent are each hydrogen, C,. 
jallcyl orC,.,alkoxyC^,aIkyl); 

3) X"C,.,alkylX»R" (wherein X" represents -O-, -S-, -SOj-, -NR^CO-, -NR^'SO,- or NR" 
(wherein R", R^', and R" which may be the same or different are each hydrogen, C,.,alkyl or 
C,jalkoxyCj.,alkyl) and X* and R^ are as defined in claim 1); 

15 4) R*> (wherein R*" is a 5 or 6 membercd sanirated heterocyclic group widi one or two 

heteroatoms of which one is N and the odier is selected independently fiom O, S and N, which 
hcierocycKc group is linked to C,^alkyl through a nitrogen atom and which heterocycUc group 
may bear one or two substituents selected fiom oxo. hydroxy, halogcno, CMalkyl, C,. 
^hydroxyalkyl and C,^alkoxy); 

20 5) X'^R** (wherein X" represents -0-, -S-, -SO,-. -NR^CO-. -NR"SO,-. or -NR"- (wherein 
R", R'*, and R" which may be the same or different are each hydrogen, C,.,alkyl or C,. 
]alkoxyC,.,alkyl) and R** is as defmed in claim I); and 

€) X'*C,.,alkylR'* (wherein X" represents -0-, -S-, -SO,-. -NR«CO-. -NR"SO,- or -NR"- 
(wherein R'*, R" and R** each independendy represents hydrogen, C,.,alkyl or C,.,alkoxyC,. 
25 ,alkyl) and R** is as defined in claim 1);], 
reacting a compound of die formula XII: 
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L'-C,.5allcyl-X^ 




(MI) 



(wherein L* and s aie as herein defined and X', R\ R\ R' and n are as defined in claim 1 ) with 
5 a compound of the fonnula XIII: 



(Mdierein R^' is as defined herein) to give a compound of formula I or salt thereof; 
10 (h) for the preparation of those compounds of fonnuta I and salts thereof Mdierein one or more 

of the substituents (R*)„ is represented by -NR^**-, where one or both of and R** are C,. 

jalkyl, the reaction of a compound of fomiula I wherein the substituent is an amino 
. group and an alkylating agent; 

for the preparation of compounds of formula I and salts thereof wherein one or more of the 
1 S substituents R' or R' is an amino group the reduction of a corresponding compound of 

formula I wherein the substituent(s) at the conresponding position(s) of the quinazoline and/or 

benz ring of the oxindole group is/are a nitro group(s); 

and when a salt of a compound of formula I is required, reaction of the compound obtained 
with an acid or base whereby to obtain the desired salt 



1 8. A phamiaceutical composition which comprises as active ingredient a compound 
of fonnula I as defined in claim 1 or a pharmaceutically acceptable salt thereof in association 
with a phamiaceuttcally acceptable excipient or carrier 



R^-H 



(Mil) 



20 
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19. A method for pioducing an antiangiogeiuc and/or vascular permeability reditcing 
effect in a wann-blooded animal in need of such treatment which comprises administering to 
said animal an effiecttve amoum of a compound of formula I as defined in claim 1 or a 
pharmaceutically acceptable salt thereof. 

20. A compound as claimed in any one of claims 1 to 16 or a pharmaceutically 
acceptable salt thereof for use as a medicament 
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